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cAt your disposal— 


oe Ps 
G 
OlWiIa, 
For Road Construction 
Repair and Maintenance 


A vast fund of road-building experi- 
ence has been gathered by The Barrett 
Company during the past twenty years. 


At your request the Tarvia field man 
will be glad to put this fund of infor- 
mation at your disposal. No obliga- 


tion, of course. 
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» Company 


New York Chicago Philadelphia Boston 
St. Louis Cleveland Cincinnati Kansas City 
Detroit Salt Lake City Lebanon 

; . Birmingham ~ 
Minneapolis Milwaukee Columbus 
Youngstown Syracuse Bethlehem = Rochester 
Baltimore Providence Toledo Buffalo 


In Canada: 


THE BARRETT COMPANY, Limited 


Montreal Toronto Winnipeg Vancouver 
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Worn Out Roads 
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Austin Motor a 


HERE is nothing more disagreeable to ride over than a 

worn out stone or gravel road, and, when the wear and tear 
on all vehicles traveling over them is taken into consideration, 
they are really a mighty expensive proposition. When a road 
once gets in this condition, a thorough scarifying and regrading is 
necessary, and there is no more efficient tool for doing this work 
























i than the Austin International Motor Grader pictured above. Notice 
‘A how completely the scarifier breaks up the material so that it can 
7 e easily handled by the blade. Because of their speed, efficiency 
Please \. and width of cut, Austin International Motor Graders will repair 
sisetaagscli 1 tretches of worn out road at a minimum expen 

return mail a »\. ong stretches of wo expense. 

copy of special  \. Contractors are also finding them ideally suited to their needs, 
‘\ e . 

cummag We. 5, de> * especially in preparing hard subgrades for concrete pave- 





scribing Austin Inter- ‘x 







national Motor Graders *< ment. A special catalog tells about the many uses being 
. ’ s ° ° ° ° 
in detail. ~\ made of them daily and describes the machines in de- 
‘ . ° 
a tail. Send in the coupon today and receive your copy. 






by return mail. 











——— The Austin -Western Road Machinery Co. 
alga ann ~~ 400 N. Michigan Ave. Chicago, IIL, U. S. 4 
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Highway Safety 


More than 100,000 persons have been killed in automobile accidents in the United States 
during the past five years. There are no official figures for the injured but they undoubtedly 
exceeded half a million, while the property damages are estimated to have reached $200,000,000. 
This means a loss to the country valued at one and a quarter billion dollars, or one-fourth of 
the total expenditures for highways during that period. And what value can be placed on the 
personal loss suffered by the relatives and friends of those killed and maimed? ; 

Part of such loss can be prevented by education and enforcement of wise traffic regula- 
tions. But no regulations can be highly effective unless the designing, constructing and main- 
taining of our highways be performed with the definite purpose continuously in mind to make 


them as nearly accident-proof as possible. 


What the several state highway departments are doing along this line is discussed in this 


article. 





During the past few years tons of matter have 
been written concerning the advantages of improved 
highways to the country, and other tons concerning 
the best methods of constructing highways in order 
to promote convenience and cheapness of transpor- 
tation and durability of the street surface. The 
time has come when more attention should be paid 
by promoters, engineers and executives to another 
phase of the highway problem. 

With the increased traffic which improved roads 
and cheap automobiles have created there has come 
rapidly to the front the important feature of safety 
of travel on these highways. The thousands who are 
maimed and killed every year on the highways of 
the country make it necessary to consider as of the 
greatest importance what move can be made to 
minimize the possibility or probability of such acci- 
dents. Roads can probably never be made fool 
proof, but at least we can do something towards 


MEASURES TAKEN BY THE DIFFERENT STATES 


During the past few weeks we have asked the 
state highway officials of all the states to inform us 
what their respective states are doing or contemplat- 
ed doing towards traffic control and safety. An 
inspection of the replies indicates that the majority 
of the states are appreciating the importance of the 
subject. A number, however, do not appear to be 
taking seriously, as a problem for the state highway 
department at least, the importance of safety mea- 
sures. In some states, such as Montana, traffic is 
still so light that there might appear to be little 
immediate necessity for such measures. But even 
in these states, the officials should be warned by 
others and take such measures, in advance of the 
growth which probably will take place in their traffic, 
as will anticipate and forestall conditions which will 
make such accidents probable or possible. 








THIS BRIDGE IS AS SAFE AS ANY PART OF THE ROAD 
Bridge full width of roadway, including shoulders, over Waples Mill pond, Delaware, 


aiding the reasonably intelligent man to protect him- 
self against injury from his own acts or those of 
other travellers on the highway. 

_lhe measures to be taken to this end may be 
divided into two general classes—the formulating of 
laws and regulations and the enforcing of them; 
and the providing of such physical features of con- 
struction and appurtenances as will forward this 
purpose. 


159 


The safety measure which is found to be most 
common among the states is that of abundant plac- 
ing of road signs, both direction and cautionary 
signs. Especial activity along these lines is reported 
by Colorado, Michigan, Nebraska, Nevada, Okla- 
homa, Oregon, Pennsylvania, Rhode Island, South 
Carolina, South Dakota, Vermont and West Vir- 
ginia. Some of the states, like Michigan, are em- 
ploying flash signals at certain points. Mississippi 
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especially reports railroad caution signals at grade 
crossings. The painting of center lines at curves is 
reported by Pennsylvania and by Iowa. 

A most important measure, and also a very ex- 
pensive one, is the elimination of grade crossings. 
Work along this line is reported by Michigan, Miss- 
issippi, Oklahoma, Utah, Connecticut, Iowa and 
Pennsylvania. The last three states also report that 
they are eliminating dangerous curves by lengthen- 
ing the radius or by clearing out obstructions to 
sight on the inside of the curves. Widening roads 
also as a safety measure is reported by some of 
these states. A measure reported by Connecticut 
is the maintenance of detours during construction 
and the handling of the traffic at the detours by 
means of state police. 
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GR 'DE SEPARATION IN ST. CLAIR COUNTY, MICH. 
ull width roadway under Grand Trunk R. R. 


‘som Michigan, G. C. Dillman, deputy commis- 
sioner and chief engineer, reports: “Railroad cross- 
ing are being eliminated by relocation or by grade 
separation. Jn certain cases grades of important 
trunk lines are being separated where the topography 
is favorable. Flash signals at railroad crossings and 
at Jangerous road intersections in certain cases.” 

W.H. Connell, engineering executive and deputy 
secretary of highways, reports for Pennsylvania: 
“Improvements in the highways are made to provide 
maximum safety for the users of the roads. Sharp 
curves are eliminated; grades lightened ; relocations 
made to eliminate railroad grade crossings. Caution 
and danger signs, including reflector signals for 
night driving, are placed to warn the motorists of 
dangerous conditions ahead. A white band is paint- 
ed on the pavement to divide the traffic at all curves. 
Guard rail is placed at all dangerous embankments. 
In short, all dangerous physical features of the road- 
way are eliminated, in so far as practicable and pos- 
sible with existing funds.” 

From Rhode Island, G. H. Henderson, chief en- 
gineer of the State Board of Public Roads, says: 
“In the matter of traffic control and safety, would 
say that this department is fostering a bill at present 
in the Legislature which will permit us to build 
wider pavements on tangents. Under the classifica- 
tion ‘betterment work’ we are each year eliminating 
as many dangerous places along our state highways 
as our funds will permit by improving the alignment, 
widening on curves and sharp angles, cutting back 
the banks to improve vision and in some cases even 
removing buildings and other obstructions. We 
have adopted the national standard danger and 
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warning signs approved by the American Associa- 
tion of State Highway officials and are placing these 
as rapidly as possible on all of our state highways.” 

Virginia reports it is lengthening vertical curves 
and lightening and flattening, widening and super- 
elevating horizontal curves. 

Among the measures taken other than physical, 
we find Virginia taking a traffic census; and in a 
number of the states, the highway departments are 
using their influence to have the legislature pass 
laws regulating the speed of traffic, providing more 
police or other agents for enforcement of the traffic 
laws, etc. 

Rhode Island in 1925 created a Department of 
State Police which is doing excellent work in con- 
trolling traffic, and the present legislature passed an 
act increasing this force by ten men. 

One of the regulations in Michigan requires all 
vehicles to stop before entering state trunk line 
roads; and Utah also is establishing what it calls 
arterial highways and traffic from side lanes and 
streets is required to come to a stop before entering 
such highways. The same idea is reported as recent- 
ly having been adopted in Ontario and will be en- 
forced during the coming season. 

“Pennsylvania, through its Department of High- 
ways,” says Mr. Connell, “is doing everything pos- 
sible to make the highways safe for the travelling 
public. There is a force of about 300 highway 
patrolmen constantly patrolling the roads to enforce 
the motor vehicle laws and regulations; to educate 
the motoring public in use of the highways; and to 
render assistance in case of accident. All motor 
vehicle operators are licensed. New applicants for 
operators licenses must pass an examination before 
they are qualified to drive. The department of 
highways, through its motor patrol, prosecutes to the 
full extent of the law persons operating motor ve- 
hicles without proper credentials or while under the 
influence of liquor.” 

BRIDGE WIDTHS. 


A cause of more or less frequent accidents on a 
number of highways is the narrowness of the 
bridges as compared with the roadway leading t 
them. Such accidents are generally due to one of 
two causes; one that the car approaching the bridge 
does not notice that it is narrower than the roadway 
until too near to change its course, and then either 
endeavors to climb the end of the truss or coping 
wall or else goes over the bank of the approach. 
The other is the endeavor, when two cars meet at ‘ 
bridge too narrow to allow them to pass on it, of 
each car to reach the bridge ahead of the other, with 
the result that they collide on the bridge, one or 
both of them is forced into the truss or coping wall: 
or when one car endeavors to speed ahead of another 
on such a bridge a similar accident is probable. 

Most state highway departments recognize that 
the roadway of a bridge should be as wide as, and 
continuation of, the line of the roadway on ea 
end of it; otherwise it serves as a greater or le 
obstruction to traffic on the roadway and as 
possible cause of accident. — 

Nine of the states report that it is their practice 1 
make all culverts and bridges as wide as the enti” 
roadway, both paved portion and shoulders, whi 
Massachusetts states that it makes its bridges eve' 
wider than this. 
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CONCRETE BRIDGE FULL WIDTH OF ROAD. 
Two spans over Pequannock river, New Jersey. 


Fifteen states report the practice of making all 
culverts as wide as the entire roadway including 
shoulders, but the bridges are not made so wide. 
One of these, however, makes its slab bridges as 
wide as the roadway and all other bridges up to the 
span of 22 feet. One state makes its bridges a 
minimum of 30 feet wide, with 40 feet on its pri- 
mary roads. Seven others make all bridges with 
20 foot roadways. ‘wo make slab and deck girder 
bridges 24 feet wide, and truss bridges 20 feet wide. 
One state reports that roadways on all two-lane 
bridges are made 24 feet wide, with 3-foot to 5-foot 
sidewalks additional in populous sections, near 
schools, ete. 
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Two states still have standard as low as 16 feet, 
although one of these has also 18 feet as a standard 
and the other both 18 and 20 on some highways. 

Twenty-one feet is used as a standard in one state, 
24 to 40 feet in one state, and 27 feet in one state. 

For roads other than main roads, one state has a 
standard as low as 12 feet; one as low as 15 in one 
case and 18 in others. In eighteen of the states 
however, 18 feet is the standard, two of these also 
using a 20 foot standard. Nine states report 16 
feet as their standard, although two of them alsc 
have 18 feet standard widths on some roads other 
than main roads. Several of the states report that 
they have no standards for these roads. 

CURVATURE. 

The sharpest allowable curvature varies widely in 
the different states from 100 feet to 500 feet ex- 
pressed as feet, and from 38° to 4° when expressed 
as degree of curvature. Five states report 500 feet, 
four states 200 feet (one of these in the mountain 
sections only), three states 300 feet, two states 250 
feet, and one state 350 and one state 100 feet. Two 
states report 28° curvature, two states 10°, two 
states 6° curvature, and two states 4°; while no 
other degree of curvature is reported by more than 
one state, the curvatures used 








being 38°, 30°, 23°, 19°, 11%’, 
51°, and 5’. 
MAXIMUM GRADES. 

In the matter of maximum 
grades set as a limit for im- 
proved highways, there is 
much more uniformity than in 
that of curvature. Sixteen 








STEEL TRUSS BRIDGE FULL WIDTH OF ROADWAY. 
Four-span bridge with draw over Mullica river, New Jersey. 


Nine report that both culverts and bridges are 
made of less width than the roadway, four of these 
20 feet wide, two 24 feet, and one 18 feet. 

The above refers to the states of the United 
States. Of Canadian provinces reporting, two of 
them make the bridges as wide as the roadways; two 
make the culverts as wide but one makes bridges 
only 24+ feet and the other only 17 feet; while the 
fifth makes culverts and bridges only 18 feet wide. 

STANDARD WIDTHS OF ROADWAYS. 

Collisions and other accidents are frequently 
due, directly or indirectly, to too narrow roadways, 
curves that are too sharp or obstruct the views ahead, 
or grades that are too steep. 

Eighteen feet appears to be the favorite standard 
width for main roads, twenty-four of the states re- 
porting this width, two of 
them also using 20 feet stand- 


states report 6% as the maxi- 
mum grade, six report 7%, 5 
report 5%, 3 report 8% (al- 
though two of these limit it 
to 7% in some parts of the state, and one to 6%); 
and one reports 9%, although in only a few cases do 
the roads exceed seven. : 

Indiana’s Speed Limits 40 and 20 Miles 

Indiana has set the legal maximum speed limit on 
rural highways at forty miles an hour. This is in 
line with the present development of traffic and the 
safety now built into modern cars. The man who 
prefers to drive at thirty-five may still do so, but it 
is now illegal to travel the main roads of Indiana 
at twenty miles, or so slow a rate as to endanger 
traffic that is going at the legal rate. This phase of 
the law will permit police officers to speed up traffic 
when there is congestion. The same law makes it 
obligatory for police officials to keep records of those 





ard on some roads, while one 
has standards as high as 30 
feet and another as high as 
40) feet. 

The next most common 
standard width for main roads 
is 20 feet, six states reporting 
this, one having one road with 
a 40-foot standard width, 
While another has standard as 
high as 27 feet. 








I‘ULL-WIDTH BRIDGE OVER MANASQUAN RIVER, NEW JERSEY. 
Concrete incased deck plate girder, with sidewalk, 





























































































—-ATALITIES— 

































162 PUBLIC 





who habitually are in accidents and report them to 
the Indiana Secretary of State, who has the right 
to prohibit them from driving in the future. 





Auto Accidents Increase in 1926 


It is estimated that 23,000 persons were killed in 
automobile accidents in 1926. This figure includes 
deaths from collisions of automobiles with railroad 
trains, street cars and other heavier vehicles as well 
as other types of motor vehicle accidents, and in- 
cludes about 300 deaths from motorcycles. 

A recent release of the census bureau covering 
accidents in 1925 shows that the total automobile ac- 
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NUMBER OF AUTOMOBILE FATALITIES IN THE 
UNITED STATES, DAILY BY MONTHS. 


cidents not including motorcycles were 21,627, which 
figure is increased to 21,930 including motorcycle 
accidents. 

The 1926 record is an increase of 4.5 per cent 
over 1925, whereas the 1925 fatalities were approxi- 
mately 9 per cent in excess of the deaths occurring 
in the year 1924. The percentage increase is de- 
creasing. 

The accompanying chart shows the number of 
persons killed each day during each month of the 
year, the solid line representing the record for 1925 
and the dotted line the record for 1926. The early 
months of 1926 showed an improvement. 





Iowa Road Signs 


Iowa, like the majority of other states, has adopted 
the uniform system of caution, warning danger and 
direction signals devised by the United States Joint 
Interstate Highway Commission, and recommended 
for use on interstate and state highway systems. 
The new markers and signs were placed on the lowa 
primary road system during the first few days of 
October, 1926, the work being carried out in each 
county by the county maintenance department. Ap- 
proximately 50,000 signs were placed, and additional 
contracts have been let for mileage and direction 
signs for intersections and other necessary places. 

In the design of markers, caution and warning 
signs, both shape and color have been utilized. All 
road and route number markers, mileage and direc- 
tion signs are on a white background, with black 
lettering. Number markers are round for the 
primary system and shield-shaped for the interstate 
system. All warning, caution, and danger signs are 
on a yellow background, with black lettering, and 
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with the exception of the railroad crossing signs, are 
square or rectangular in shape. The driver of a 
motor vehicle, approaching a square or a yellow 
sign, will know that there is danger ahead, and 
should proceed with caution. 

That part of the primary road system which has 
been included in the interstate system is marked 
by the shield, instead of the Iowa circle marker, 
which is used on the remainder of the primary sys- 
tem. There are no duplicate numbers, the primary 
and the U. S. numbers together forming one con- 
secutive series of numbers covering every road in 
the state system. 
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IOWA ROAD SIGNS. 











TOP LINE. 


Turn sign—yellow background, square shape. 24 inches 
in size. Gives warning of turn in road in direction in 
which arrow points. Found at right angle turns. 

Curve sign—yellow background, square in shape. Color 
and shape both indicate caution or warning. Sign used 
to warn motor vehicle driver to be on lookout for curve 
in road in diyection in which arrow points. 

Railroad crossing sign—round, 24 inches in diameter, 
yellow background, cross bars with letters in black 
Two horizontal cross bars indicate double track railway 

MIDDLE LINE. 

Direction sign—round, 9 inches in diameter and sdme 
style as primary road marker. Shows direction when 
approaching road turns. “L” indicates road 
turns to left. 

Detour—black letters on white background, size 8’’x18”. 
Used to indicate temporary routing while improvement 
work is in progress on main roads. 

Direction sign—uv. S. shield of approximately same size 
as the primary direction marker used on roads marked 
with U. S. route marker. “R” indicates road turns to 


right. 
BOTTOM LINE. 

Primary road marker-—16 inches in diameter—carries 
the word “Iowa” and the road number in black letters 
on a white background. Used on all sections of the 
primary road system except those in the U. S. Interstate 
system. , 

U. S. route marker—same approximate size as primary 
— and road number in black on white back- 
gound. 


in circle 





State Maintains Detours 


According to the terms of a recent law, the 
Indiana State Highway Department must maintain 
suitably all detours of State highway sections under 
construction. In the past, when highways have been 
built, traffic has been detoured over county, town- 
ship, or even improvised roads. Local units, such 


as counties or townships, have given very little at- 
tention to the care of detour roads. 


This lack of 
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care may have been due to shortage of funds, but 
whatever the reason, the result has nearly always 
been the same. Detours uniformly have been un- 
marked and nearly impassable. Only in very recent 
years has there been any recognition of the rights of 
road users to a well-marked, well-maintained detour, 
and even yet the idea does not seem to have reached 
all sections. 

The new Indiana law means that detours made 
necessary by the construction of State highways 
will be kept in good shape. The cost is estimated 
at upward of $750,000 a year. The State Highway 
Department will be forced to spend this amount on 
maintaining roads not in its system and not of a 
permanent character, and thus will be able to build 
less road; but the law will be appreciated by the 
traveling public. 





How to Make a Traffic Survey* 





By Miller McClintockt 





Guesswork is no more fruitful of beneficial results 

in street traffic control than in any other engineering 
problems. Politics should be kept out of traffic 
engineering, because it may result in considering the 
matter in the light of local or regional conditions, 
instead of as a whole. Sponsorship is essential to 
a successful traffic survey, and the sponsoring body 
should consist of representatives from all interests 
that feel they have a share in the use of the streets, 
such as street railways, motor car dealers, automobile 
clubs, retail merchants, taxicab operators, motor 
coach operators, insurance and cartage companies, 
and building owners. 
- For survey purposes, the services of traffic en- 
gineers are required. Methods employed for the 
collection of data depend on both the staff and the 
iunds available. An outline of typical procedure is 
as follows: 

J. The study of existing traffic. A census and 
analysis of traffic flow at important points throughout 
the city, including data on the following factors: 
Volume; direction ; speed ; types of vehicles ; hourly 
variations. 

\ study of the operation conditions and problems 
of various vehicle types: Street cars; commercial 
vehicles ; private passenger cars; taxicabs; buses. 

A study of the concentration of traffic in the central 
business district through the making of a cordon 
count on a typical business day of both the total 
number of vehicles entering the district and the total 
number of persons entering the district. 

il. An analysis of the parking problems; a study 
especially applicable to the central and outlying busi- 
ness districts showing the capacity of the districts 
for parking ; current practice in parking ; amount of 
tralfic obstruction offered by parking, and existing 
and potential off-street storage facilities. 

lil. Collection and tabulation of existing data on 
accidents. This not a study that can be completed 
, Abstract of paper before 15th Annual Safety Congress. 

‘rector, Albert Russell Erskine Bureau of Street Traffic Re- 


— in Harvard. University, and Metropolitan Street Traffic Survey, 
cago Association of Commerce. 
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satisfactorily in a short period. The collection of 
accurate information over a period of months, and 
evén years is requisite for confident generalization. 
The report forms and methods of the National 
Safety Council are recommended. 

IV. The relation between traffic and business, 
covering a computation of trucking and other trans- 
portation costs attributable to traffic congestion; the 
effect of traffic upon accessibility of retail estab- 
lishment ; and the relations between parking and re- 
tail trade. 

V. A study of physical obstructions, as follows: 
Street design; pavement conditions; private use of 
streets, including merchandising, signs, posts, boxes, 
building encroachments and storage of materials ; and 
street openings. 

VI. The effectiveness of existing regulatioris 
such as through street-stop regulations, left turn 
rules, operation of signal lights, overtaking move- 
ments, relation between street cars and vehicles, and 
pedestrian regulation. 

VII. Study of police operation: Enforcement 
methods ; directive methods ; adequacy of personnel, 
as to numbers, training, and equipment. 

VIII. Functioning of the courts: Volume of cases 
handled ; classification of cases ; disposition. 


Recommendations based on such a survey will 
naturally fall into two sections : Those concerning the 
formulation of a simple traffic code and those con- 
cerning administrative changes to make the future 
control of traffic more effective. 





The Cuban Central Highway 


Contracts have been let and construction has be- 
gun on the Central Highway of Cuba, which ex- 
tends from Pinar del Rio to Santiago, a distance of 
705 miles. As estimated from unit prices and quan- 
tities, the work, which is to be completed in five 
years, will cost about $75,000,000. This price in- 
cludes grading, drainage, bridges, and other work, 
as well as paving. 

The pavement width is 6.3 meters (about 20.7 
feet) including concrete curbs. On about 80 per 
cent of the total length, Warrenite-bitulithic will 
be used on a concrete base; the remainder of the 
road, mainly those sections near important cities 
where traftic is expected to be heavy, will be paved 
with granite blocks on a concrete base. Base for 
both pavements will be 6 inches thick at the center 
and 9 inches at the edges, of 1:2%4:5 concrete. 
Where bridge spans are greater than 30 meters 
(about 100 feet) steel will be used; culverts and 
bridges of shorter span will be of reinforced con- 
crete. 

Since prices may change materially during the 
period of construction, a sliding scale is provided, 
so that if labor or basic materials should rise or 
fall more than 5 per cent in price, 80 per cent of 
the advance or decline will be added to or subtracted 
from the unit contract price. 

Contracts were awarded to Warren Bros. Co., 
Boston, Mass., covering approximately 70 per cent 
of the work, and to the Associated Cuban Con- 
tractors, Inc., for the remaining 3( per cent. 
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Refuse Collection and Disposal 


in loronto 








All combustible matter burned in destructors. 





Tractor and trailer system of 


collection being extended. Department builds its own wagons, fills brooms, 


etc. 


Street cleaning and oiling. 





The annual report of George W. Dies, street 
commissioner of Toronto, Ontario, for the year 
1926 gives a very complete description of the or- 
ganization and functioning of the Department of 
Street Cleaning of that city. We have endeavored 
to give in the following paragraphs some of the 
more interesting and important features of this 
report. . 

The activities of the department include cleaning 
the public thoroughfares, collecting and disposing 
of the municipal refuse, cleaning catch-basins, oil- 
ing unimproved roadways, and removing snow from 
the downtown section and the main car line, 

ORGANIZATION 

‘or purposes of supervision the city is divided 
into three main divisions, each controlled by a di- 
visional superintendent. These divisions are divided 
into foremen’s districts, each of which is subdi- 
vided into three sections, representing the three 
successive days of each semi-weekly collection, A 
fourth divisional superintendent controls the op- 
eration of three refuse disposal plants and the de- 
partmental garage. The department employs an 
average of 990 men. During the winter season 525 
drivers and vehicles are engaged in the collection 
of refuse, while during the summer months 390 
drivers and vehicles are so engaged. The peak 
number engaged in street cleaning service during 
the summer is 165 patrolmen and 46 drivers and 
vehicles. Ninety-five men are engaged continuously 
at the refuse disposal plants. The office staff, fore- 
men, stablemen, watchmen, shop and garage men 
comprise the balance of the force. 
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STREET CLEANING DIVISIONS OF TORONTO; LOCA- 
TION OF DISPOSAL PLANTS, STABLES AND GARAGE 


Each divisional superintendent has an office in 
the main yard of his division, where the time sheets 
are prepared, records maintained and reports made 
incidental to the operation of his division. The 
superintendent of incineration has an office at the 
garage. 

I‘or refuse collection purposes, the area of the 
city is divided into 23 foremen’s districts, each of 
which is subdivided into three sections to provide 
for the semi-weekly collections. The average area 
of each district is 900 acres with an average of 
24.34 miles of street and 6.3 miles of lanes. For 
street cleaning purposes there are 5 foremen’s dis- 
tricts comprising the downtown and principal busi- 
ness section, each with an area of 2,160 acres; while 
the remaining section, or ten districts, is under the 
jurisdiction of the refuse collection foreman, who 
supervises the street cleaning work in conjunction 
with the collection service. 

STREET CLEANING 

The street cleaning service includes the patroling 

of the improved roadways, flushing streets, remov- 
ing snow, cleaning culverts, and oiling unimproved 
roadways. 
“ Sweeping by hand is the most generally used 
method and practically the only system which, in 
Mr. Dies’ opinion, can be applied effectively to 
business and congested areas. When operated in 
conjunction with motor flushers it has proved to 
be most efficient and economical. 

The number of patrolmen in 1926 was 167 which, 
while greater than the previous three years, was 
considerably less than it had been before the war, 
there having been 428 in 1913. The weekly wages 
of patrolmen increased from $13.50 in 1913 to 
$28.80 the past seven years. Although the popula- 
tion has increased about 18 per cent since 1914, the 
expenditures for patrolmen has decreased from 
$301,000 to $251,787 last year. The street mileage 
of improved streets has increased from 33614 miles 
in 1913 to 467% last year. In addition to the im- 
proved streets, there are 94 miles of unimproved 
streets. 

The average mileage maintained by each patrol- 
man last year was 3.4, or about 50,000 square yards. 
This is believed by Mr. Dies to be entirely too great 
an area to be properly maintained by one patrolman, 
but the funds appropriated for the purpose do not 
permit the employment of more men, Ten years 
ago patrolmen had an average of only 1.4 miles 0! 
street to maintain. ; 

The $251,787 covers the total cost, inclu ing 
foremen, labor, cartage and supplies. The area 0! 
improved street mileage is 7,332,311, giving a ost 
of maintenance per thousand square yards of $3+.3+ 

















May, 1927 


for the season. This was the 
cost for an average of 84 
sweepings during the season 
giving the cost of sweeping, 
collecting and removing of 
40.7 cents per thousand square 
vards. The amount of sweep- 
ings collected was 87,796 
cubic yards, giving a cost of 
$2.86 per cubic yard, and 12 
cubic yards removed per thou- 
sand square yards of pavement. 
Catch-basins are usually 
cleaned early in the spring, immediately after the 
general clean-up of the streets, which is usually suf- 
ficient until fall when each culvert is again cleaned. 
Many of the culverts in the business sections are 
regularly cleaned during the summer season owing to 
the exceptional amount of refuse which finds its way 
to the catch-basins due to the flushing of the streets. 
Considerable trouble has been experienced due to 
the practice of contractors of mixing concrete on 
the roadways and flushing the residue into the cul- 
verts. Many blocked culverts have been found with 
catch-basins filled with concrete and requiring the 
employment of special means for removing same. 
The cost of cleaning catch-basins last year was 33c 
per cleaning or $1.69 per cu. yd. cleaned and re- 
moved. The number of basins cleaned was 48,183. 
The city has a number of flushers consisting of 
oval tanks and centrifugal pumps mounted upon 
motor trucks, but during 1926 only three flushers 
were in operation, two of them being electric trucks 
purchased in 1913, for night flushing in the down- 
town section. The reasons given for not using 
more of the gasoline trucks were that they were 
needed for other service, and lack of funds. The 
street mileage flushed last year was 1,615 at a cost 
of $3.25 per mile or 13.9 cents per thousand square 
vards. In 1922, 7,156 miles was flushed. 
ROAD OILING 
Oiling of unimproved roadways is usually com- 
menced early in the spring, as soon as the roads are 
suificiently dry to absorb the oil, and discontinued in 
October or November. This work was formerly 
done by 9 team wagons but is now performed by 
one 5-ton motor truck equipped with a steel tank 
of 1,170 gallons capacity. The oil is applied cold 
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AND TRAILERS ENTERING INCINERATOR. 


by means of a 2'%-inch perforated horizontal pipe 
8 inches from the ground, the flow of oil being 
controlled by a valve operated by the conductor on 
the rear platform. 

The city has four oil storage tanks with a total 
capacity of 120,000 gallons, erected in 1920 in cor- 
poration yards in four different sections of the city. 
This permits it to take advantage of low prices and 
always have oil in case of emergency, and also to 
load the distributing truck at a point comparatively 
near to the roads to be oiled, which enables the 
truck to distribute each day four loads of about 
4,680 gallons of oil. About fifty miles of unim- 
proved streets receive an average of three applica- 
tions of oil per season. The cost last year averaged 
$14.65 per thousand square yards or $171.81 per 
mile per application, or 9.66 per gallon of oil used. 


SNOW REMOVAL 
Snow removal in Toronto is confined to the street 
car lines, main thoroughfares, downtown and the 
business sections, while the crossings only are kept 
clear of snow on other streets. Snow removal is 
performed by the Department of Works and the 
Department of Street Cleaning, each having a de- 
fined area. The Transportation Commission pays 
30 per cent of the cost of snow removal from street 
car and bus lines and in addition maintains its own 
gang for switches and yards. Last year 48,990 
loads of snow were removed at a cost of $76,112. 


REFUSE COLLECTION 

For collection purposes, householders are required 
to separate the refuse into two classes which the 
citv designates as ashes and garbage. “Garbage, 
° ° ° ‘“ ” 
however, contains all combustible matter and “ashes 





TORONTO REFUSE COLLECTION CHART FOR 1926. 


Heavy line indicates loads of ashes removed; dotted line, loads of garbage removed. 
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DON DESTRUCTOR AND GARAGE. 


includes bottles, crockery and other non-combustible 
matter. Combustible matter is disposed of in two 
destructors and an incinerator. The non-combust- 
ible matter is deposited on dumps. 

For collecting the waste, the city still has 50 old 
1% yard dump carts in service, but these are being 
rapidly replaced with modern roller type dump wag- 
ons and trailers with capacities of 4 and 6 yards, 
and it is expected that by the end of 1928 the small 
dump carts will be entirely done away with. 

During the summer months the collection is per- 
formed by 340 city-owned vehicles, 40 hired carts 
and 10 city-owned trucks and tractors. It is the 
desire of the department to gradually increase the 
number of city-owned vehicles until it will be un- 
necessary to hire outside service during the summer 
season, hired cars being engaged only in the fall 
to take care of the additional ash collection. At 
present the hired vehicles are gradually increased 
in the fall to 150 and the city-owned vehicles to 375 
and city-owned trucks to 14, the extra ones being 
transferred from the street cleaning service. 

The department inaugurated the trailer system 
for removing refuse in 1919, when 24 wagon trailers 
were placed in operation. This number has been 
increased each year and last year there were 87 
trailers in service and 10 new ones were under con- 
struction in the department’s shops. The trailer 
system has been found to be most economical for 
collection and most advantageous for long hauls, 
which are now necessary to deliver the material to 
the disposal plants. Each trailer carries about 3000 
pounds of refuse and is hauled by horse while being 
loaded. It is left at a designated point to be picked 
up later by a tractor truck. The trailers are hauled 
in trains of four to the disposal plants. 

Last year the department collected 264,361 tons of 
non-combustible and 138,654 tons of combustible 
waste at a total expenditure of $842,237. This ex- 
penditure includes labor, hired service and supplies. 
Adding the cost of administration, insurance, com- 
pensations, feeding and care of horses, repairs to 
vehicles, and upkeep of plant, brought the total to 
$1,108,118. 

Refuse was collected from 117,403 buildings, with 
an average of 100 calls per building during the year. 
The actual cost per collection per building was 7c, 
or 9c total cost; while the total cost per ton was 
$2.74 and*per building per year $9.43. An average 
of 3.4 tons of both ashes and garbage was collected 
from each building during the vear. 

The older of the city’s two destructors, situated 
on the Don river, was placed in operation in July, 
1917, and cost $225,000 exclusive of land. It 
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consists of three high-temperature 4-cell Sterling 
furnace units, with combustion chambers, connect- 
ing flues, and all appurtenances, including air heat- 
ers or regenerators. A brick chimney 175 feet high 
with an internal diameter of 90 inches at the base 
is located 25 feet from the building. The plant has 
a guaranteed capacity of 180 tons per 24 hours, but 
has consumed as much as 200 tons in 16 hours. 
The collecting equipment which brings the refuse 
to the incinerator passes over a weigh scale outside 
the building, where the weights are recorded. The 
refuse is then dumped from a tipping floor onto a 
charging floor, where there is storage capacity for 
200 tons. It is then dragged into the charging con- 
tainers and from them is automatically discharged 
through feed holes into the furnaces, the charges 
being controlled by the stekers on the stoking floor. 
Fach furnace receives 350 to 400 charges during an 
eight-hour period. Clinker and ashes pass through 
chutes in the floor into an ash run below, where 
they are emptied into steel side-dump trucks. These 
trucks are run onto an elevator and lifted up and 
discharge the ash at the ground level, whence it is 
removed by motor trucks. 

In 1926 52,081 tons of refuse were disposed of 
at an actual labor cost of 1.5 man-hours of labor 
per ton, this including tipping floor man, charg- 
ing men, stokers, ash run men, and the removing of 
ash residue; this being the actual labor engaged in 
the disposal of the refuse. The total labor cost 
amounts to two man-hours per ton, this including 
actual labor cost plus supervision, weigh scale clerk, 
and privileges accorded to employees of the depart- 
ment consisting of a half-day off per week with 
pay, all statutory holidays, two weeks’ holidays, and 
sick pay to the extent of one month’s wages. Add- 
ing all supervision, materials and supplies, and re- 
pairs to plant, give a total of 2.5 man-hours of labor 
per ton of refuse destroyed. In dollars, the labor 
cost was $68,558, or $79,500 including maintenance. 
This gave a labor cost per ton of $1.31 and a total 
cost of $1.52. Ash residue amounted to 10 per 
cent of the total tonnage destroyed. 

The second destructor is situated on Wellington 
street and was placed in operation April 1925. It 
cost $550,000 exclusive of land and consists of four 
Sterling 4-cell furnaces complete with combustion 
chambers, air heaters, connecting flues, and all ap- 
purtenances, including forced draft equipment, air 
compressors and temperature recording instruments. 
There are two chimneys 175 feet high, and the ar- 
rangement of flues is such that it is possible to op- 
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erate a battery of three furnaces on one chimney, 
so that at any time the plant may be operated at 
not less than 75 per cent capacity. The guaranteed 
capacity is 400 tons per 24 hours but it has destroyed 
360 tons in a 16-hour day. The tipping floor is so 
arranged that it is possible to dump the material 
from the vehicles on both sides of the charging 
floor, which makes it possible to dump 40 rear- 
dump vehicles at one time, which is a decided im- 
provement over the Don destructor. The capacity 
of the charging floor is such that it is possible to 
store sufficient material in an eight-hour delivery 
to operate the plant for 24 hours. Last year this 
plant disposed of 69,822 tons of refuse at an actual 
cost of 1.3 man-hours of labor per ton or a total 
labor cost amounting to 1.7 man-hours of labor per 
ton, and 1.9 hours including materials, supplies, 
repairs, etc. In dollars, the labor cost was $1.03 
per ton and the total cost $1.13 per ton. The ash 
residue amounted to 10.6 per cent of the total ton- 
nage destroyed. 

A small incinerator is located on Center Island 
which operates only from the early part of May 
until October. It consists of one burning unit op- 
erated under natural draft which destroys all gar- 
bage, rubbish, and night soil collected upon the 
islands. Last year it destroyed 656 tons at a cost 
per ton of $1.15 for labor, or a total cost of $1.56. 

The department is confronted with the problem 
of disposing of about 500,000 cu. yds. annually of 
ashes, street sweepings, basin cleanings and incom- 
bustible material, which heretofore has been de- 
posited in ravines and low-lying lands at a low cost 
and within reasonable haul from points of collec- 
tion. These dumping possibilities, however, are 
rapidly diminishing and with few exceptions all 
dumps are now confined to the outlying districts and 
the water front. There still remain many ravines 
and hollows within city limits that could be utilized 
if it were not for the popular idea that it reduces 
the value of the surrounding property, while as a 
matter of fact the opposite is the effect. It may 
be necessary for the city in the near future to 
expropriate certain ravine lands within the city lim- 
its or obtain suitable dumping grounds beyond city 
limits in order to dispose of the vast quantity of 
incombustible material. It might be for the best 
interest of the city that tracts of land suitable for 
dumping purposes for several years to come be pur- 
chased by the city and, after they have been filled 
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FOUR-YARD ROLLER-TYPE DUMP WAGON. 
and leveled off, either devoted to municipal purposes 
or sold for private developments. Only in this 
way can the city be assured of adequate dumping 
space at suitable locations. 


EQUIPMENT 


The department maintains 385 horses. In con- 
struction of stables for these the department has ad- 
hered to the policy of buildings with 30 to 40 
stalls each, not only from the viewpoint of fire 
hazards but as a sanitary measure, because it re- 
duces to a minimum the spread of disease in the 
event of an epidemic. The average life of a horse 
in the service of the department is 64% years. It 
is therefore necessary to purchase 50 to 60 animals 
each year to maintain the standard. In 1926 the 
cost of horses purchased averaged $223 each. 

The department has in operation 22 motor trucks 
of various capacities. The 5-ton trucks may be 
converted from pick-up trucks to flushers or vice 
versa. Provisions has been made for the purchase 
this year of ten additional trucks for the refuse 
collection service. 

The department has experimented with various 
fillings for brooms from fine steel wire to coarse 
cane, and has now adopted three standard brooms: 
A 16-inch coarse bass fibre, a 16-inch coarse bass 
fibre and cane, and a 24-inch fine bass fibre. The 
different types are used according to the surface of 
the roadway. In the construction of brooms, the 
holes are drilled at an angle so as to give a flare to 
the filling. There are four rows of 8 inch fibre. In 
the combination bass and cane broom, the cane oc- 
cupies the two central rows. Refilling is under- 
taken as the fibre wears out. In doing this the 
broom heads are heated in a steam bath, the short 
fibre is then removed and replaced with new fibre. 





Toledo Incinerators 


Two sites for incinerator plants for burning gar- 
bage and combustible refuse have been selected by 
the public service director and city council of 
Toledo, O.; one just outside the eastern city limits, 
the other in the stockyard district of West Toledo. 
The former contains 114 acres and will cost $10,- 
600; the latter 12.66 acres at $1,500 per acre. 
Another site is to be purchased in the south end of 
the city. 

Council has appropriated $100,000 to construct 
buildings to house the two incinerators and $133,700 
for constructing two 100-ton incinerators. 
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Public Water Supplies in Colorado 





More than half are from surface sources. Soft water for wash day only at 


Aspen. Three towns have dual water supplies. 





A description of the public water supplies in 
Colorado is interesting because of the ingenious 
ways in which the cities and towns have utilized 
the unique and varied natural resources in the state, 
and because of the excellent methods developed for 
artificially treating certain unsatisfactory waters. A 
study of them is important because of the direct 
relation betwen domestic water supply and public 
health. 

From the best available records, the first public 
water supply in Colorado was that of the Denver 
City Water Company, constructed in 1870, In 
1880, nine municipalities in the state had public 
water supplies. Today there are 194 public supplies 
in the incorporated cities and towns, 179 of which 
are municipally owned and 15 privately owned. 
There are also 6 large privately owned supplies fur- 
nishing water to: unincorporated communities ; and 
probably 100 small public supplies, privately or 
mutually owned, at villages, resorts, camps and in- 
dustrial establishments. 

In the early development of public water supplies, 
simplicity and low cost were the principal factors. 
\Vater works engineers developed public supplies 
from the most convenient streams or springs in the 
mountains, or from the most easily constructed 
wells on the plains, with little regard for the quality 
of the water. Of late, however, the consumers’ 
demand for satisfaction has been of growing im- 
portance. Satisfaction, when applied to domestic 
water supplies, is a comprehensive term. It does 
not imply that the water be chemically pure, but 
that it be safe for drinking and culinary use, pal- 
atable, and both harmless and economical for boiler 
and laundry use; hence, that it be free from foreign 
substances in objectionable amounts. Water con- 
taminated with domestic sewage is now being fil- 
tered and sterilized to remove and kill the germs 
of typhoid fever and other water borne diseases ; 
water stored in reservoirs is being aerated and chlo- 
rinated to remove unpleasant tastes and odors; and 
water from limestone regions is being softened to 
make use for boiler and laundry purposes more 
economical. Satisfaction also refers to the relia- 
bility of the supply; it should be capable of furnish- 
ing safe and otherwise satisfactory water in adequate 
quantities at all times. 

The more important public water supplies in Col- 
orado include the 194 municipal supplies and the 6 
large supplies in unincorporated places. The 105th 
meridian, which crosses the state from north to 
south within a few miles of the western boundaries 
of Weld, Adams, Denver, Arapahoe, El Paso and 
Pueblo Counties, divides the state into a western, 
mountainous section, and an eastern, plains section. 
The water supplies west of this meridian, and those 


*Sanitary Engineer, Colorado State Board of Health. 
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a few miles east of it, are largely from surface 
sources, while those materially east of it are from 
ground sources. A few combined sources are found 
in both sections. 

Of the 200 supplies, 105 are obtained from sur- 
face sources, 80 from ground sources and 15 from 
combined sources. All of the surface supplies are 
from streams or rivers. Of the ground supplies, 37 
are from deep wells, 30 from shallow wells and 13 
from springs. The water of 33 surface supplies 
receives natural treatment, 26 by means of storage 
and 7 by infiltration. Artificial treatment is pro- 
vided for 23 surface supplies and 1 combined sup- 
piy ; and chlorination for 29 surface supplies and | 
ground supply. 

Probably the simplest public water supply in 
Colorado is that of the town of St. Elmo, consist- 
ing of a gravity pipe line taking water directly 
from Chalk creek and conveying it a short distance 
to the town, where it is piped to the consumers 
without charge. The largest and most intricate 
supply is that of Denver. Denver’s new Marston 
Lake filter plant, completed in 1925, has many novel 
features, including aerators to remove objectionable 
tastes and odors from the water, pulverized an- 
thracite coal 4 feet in depth as a filtering medium 
to provide high efficiency in the removal of bac- 
teria and certain micro-organisms, and compressed 
air apparatus to aid in washing the filters. Its 
capacity is 64 million gallons per day and its cost 
was approximately two million dollars. 

Three towns in the state have dual water sup- 
plies with separate sources and distribution systems. 
Fowler and Ordway both purchase soft, palatable. 
spring water from a privately owned water supply 
company and distribute it to their inhabitants for 
drinking and culinary uses only, and Sugar City 
obtains water for drinking and culinary uses from 
its own deep well, distributing it to public hydrants 
over the town. In addition, each of these towns 
has a municipally owned supply from which less 
attractive water is obtained and a separate system 
of pipes through which it is distributed to the in- 
habitants, for sanitation, irrigation and fire pro- 
tection uses. 

At Monte Vista, a city of 3000 population, 
unusual situation exists. There is no public water 
supply system, vet there is a complete system ©! 
sanitary sewers. Practically every residence a! 
business building in the city has its own free flo 
ing artesian well, which operates a hydraulic ray 
forcing the water into an elevated tank, and from 
this tank the water is piped to the plumbing fixture: 
of the building. . 

The hardness of the public water supplies in 
Colorado varies greatly, probably more than in any 
other state. The softest are those of Colora/lo 
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Public Water Supplies in Colorado Having Artificial Treatment of Chlorination 


Supply Source Treatment 
NS rrr re . Thompson River Mechanical filtration. 
Broadmoor W. System. N. & S. Cheyenne Cr. *Chlorination. 
Brookside W. Co....... N. Cheyenne Cr. *Chlorination. 
Comet CR nv cccccvee Arkansas River Coagulation, settling, filtration and chlorination. 
Colorado Springs ..... Nine streams on Pikes Peak *Chlorination, with storage for part of the water. 
oe ee Eee eee S. Platte River Mechanical filtration and chlorination. 
Bear Creek Mechanical filtration and chlorination. 
S. Platte River Slow sand filtration and chlorination. 
Cherry Creek Infiltration and *chlorination. 
*S. Platte River Infiltration and chlorination. 
er 3 streams and Tucker Springs Storage, aeration and pressure filteration. 
JA err Poudre River Mechanical filtration and chlorination. 
EE Biratoscn sso Little Fountain Cr. Settling and *chlorination. 
Grand Junction ....... Kannah Creek *Chlorination. 
errr ee Poudre River Slow sand filtration. 
ree Gunnison River Infiltration and chlorination. 
PIE 569.5 6 5 si95 9 avin Bear River Pressure filtration. 
Johnstown ......000+ Thompson River Settling, slow sand filtration (uncontrolled), and chlorination. 
La Junta ..........++- Shallow Wells Chlorination. 
BS errr S. Platte River Infiltration and **chlorination. 
Longmont ........+-++. N. St. Vrain River *Chlorination. 
eS ere Thompson River Mechanical filtration and chlorination. 
BE kas wSdivsnnxeees St. Vrain River Mechanical filtration. 
Montrose ......ceceees *Cimarron River Storage and *chlorination. 
; *Gunnison River Settling and chlorination. 
Oe Bear Creek Slow sand filtration (uncontrolled). 
Os Serre Oak Creek Mechanical filtration and chlorination. 
ne Arkansas River Mechanical filtration and chlorination. 
ES ree Arkansas River *Coagulation, settling and chlorination. 


Arkansas River 
Cuchara Creek 


Rocky Ford 
Walsenburg 


PRM oo oa asic dee Denver supply See 
Edgewater ........... Denver supply See 
Englewood ........... Denver supply See 
Mountain View ....... Denver supply See 
sown Canon ......:.. Canon City supply See 


Canon City supply See 
Canon City supply 
Greeley supply 
Greeley supply 


East Canon 
Prospect Heights 
Timmath 
Windsor 


eee See 


“Used for a part of the year only. 
*Using hypochlorite; all other chlorination with liquid chlorine. 


Softening, mechanical filtration and chlorination. 
Storage and chlorination. 


Denver. 
Denver. 
Denver. 
Denver. 
Canon City. 
Canon City. 
Canon City. 


See Greeley 
See Greeley 








Springs and Boulder, each having an average hard- 
ness of about 25 parts per million, while the hard- 
est is probably that of La Junta, with a hardness 
at times as high as 900 parts per million. At Aspen 
the public supply is taken from three streams, two 
of which furnish a large quantity of hard water 
and the other a small quantity of soft water. The 
soft water is collected in a reservoir throughout the 
week and turned into the distribution system on 
Mondays, to make “‘wash day” more pleasant and 
economical. The only public supply in which the 
water is softened is that of Rocky Ford. 

‘rom a public health standpoint, the water sup- 
plies of Colorado present a problem of great im- 
portance. Many supplies obtained from mountain 
streams were relatively safe when installed, but 
with the increased use of the mountain playgrounds 
by campers, tourists, sportsmen and others, the 
Watersheds have become subject to contamination to 
a considerable extent. Some supplies were im- 
preperly constructed in the first place and have 
sanitary defects liable at any time to permit con- 
taminated water to reach the consumers. Through 


its Division of Sanitary Engineering, the Colorado 
State Board of Health is cooperating with the cities, 
towns and private water companies in an endeavor 
to prevent the undue contamination of the streams 
ani *o correct any sanitary defects in the public 
Water supplies, thus safeguarding the people against 


epidemics of typhoid fever. In this connection an 


approval service is provided by the State board of 
Health through which public water supplies, found 
by sanitation surveys and laboratory examinations 
to conform to the U. S. Treasury Department 
Drinking Water Standards, are approved and the 
municipalities permitted to place standard signs to 
that effect on the highways entering them. During 
1926, public water supplies were thus approved at 
Canon City, Durango, Evans, Granada, Hudson, 
La Junta, Montrose, Rocky Ford, Salida, Sedg- 
wick and Swink. 


Tadpoles in Reservoirs 

An experience with tadpoles in a reservoir was 
described as follows by J. H. Sweeney, chief en- 
gineer of water works of Wilmington, N. C., at the 
sixth annual meeting of the North Carolina Section 
of the American Water Works Association. 

In the city of Wilmington we have an open reser- 
voir. Last summer I noticed an accumulation of tad- 
poles and how to get rid of them was a question. I 
was talking to an old fisherman who hangs out at our 
place occasionally and he told me to get some trout 
and put them in the reservoir. I got the trout and 
put them in and in less than one week’s time you 
would never know there was a tadpole in the reser- 
voir. We never have any algae growth in our basins 
at all because we draw out every day about five or 
six feet and at night when the peak load is off, we fill 
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it up again. We still keep those fish and they look 
every day for nourishment. If anyone is bothered 
with tadpoles or algae growth, I would suggest they 
use trout as these trout will clean the place right up. 
They are good housekeepers. 





Repaving Over Trenches 


The procedure employed for paving over back- 
filled trenches in Wilmington, N. C. was discussed 
as follows by McKean Maffitt, superintendent of 
water works of that city, before the North Carolina 
Section of the American Water Works Association : 

In patching paved streets where there is a dense 
traffic and it would be inconvenient to leave the hole 
blocked off for some time while the concfete set up, 
I tried the following method: Tamp the hole until it 
is solid as you can make it. Make a mixture of con- 
crete the same as usual only not so wet. Make it the 
consistency of stiff putty. Put this in the hole and 
tamp it hard. I mean hard, not just -light taps. 
Tamp it until it is almost impossible to make an im- 
pression on it with the tamping iron. Put your top 
surface down on this tamped concrete. Bricks, sheet 
asphalt, Hastings asphalt blocks, Kentucky Rock as- 
phalt or any other kind of surfacing. Cover the 
finished surface with about one inch of loose sand 
and open it to traffic. Nothing short of a ten ton 
load will affect it. There are about fifty such places 
here in Wilmington. It worked out so well that 
even on those streets where there is very little traffic 
we do the same thing. We never block off a paved 
street for the regulation ten days. Only just so long 
as it takes us to put in the material. 





Expenditures of Cities for Health, 
Sanitation and Charities 


A summary of the expenditures for health, sani- 
tation and charities in cities having a population of 
over 30,000 for the fiscal year 1925, has been issued 
by the Department of Commerce. The number of 
cities summarized was 247 and the total estimated 
population represented 35.3 per cent. of the entire 
population of the continental United States. 

The costs for maintaining and operating the de- 
partments for the conservation of health, for sani- 
tation or promotion of cleanliness, and for charities, 
general hospitals and insane institutions in these 
cities amounted to $226,337,000. This is equivalent 
to a per capita of $5.56 and represented 14.8 per 
cent. of the expenditures of all general departments 
for 247 cities in 1925 as compared with a per capita 
of $2.90, representing 15.6 per cent. of the expendi- 
tures of all general departments for 204 cities in 
1915. The general departments, as the term is here 
used, do not include public service enterprises, such 
as waterworks, electric light plants, or similar public 
service utilities ; and the costs do not include the pay- 
ments for outlays for improvements, nor the interest 
on bonds issued for construction and equipment of 
these departments. 

In 146 cities having more than 30,000 population 
in 1925 and also in 1915, the increase in the costs of 
operation and maintenance was 151.8 per cent. for 
health and sanitation, and 121.6 per cent. for chari- 
ties and hospitals, including correctional institutions. 
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This is not so great as the increase in cost of schools, 
which was 209.4 per cent. 

For 1925 in the 247 cities the payments on account 
of outlays for permanent improvements for health 
and sanitation amounted to $119,577,000 of which 
$106,830,000 was for the construction of sewers. 
For charities and hospitals the outlays amounted to 
$16,510,000. 

Almost without exception the per capita payments 
for the larger cities exceed those for the smaller ones. 
For cities in Group 1 (500,000 population and over) 
the per capita payments in 1925 for health were 
$1.06; for sanitation, $3.77, and for charities and 
hospitals, $2.43; in Group II (with a population of 
300,000 to 500,000), the per capita payments for 
health were $1.27; for sanitation, $2.90, and $2.63 
for charities and hospitals ; in Group III (with a pop- 
ulation of 100,000 to 300,000) the per capita pay- 
ments were $0.77 for health; for sanitation, $1.97, 
and $1.02 for charities and hospitals; in Group IV 
(with a population of 50,000 to 100,000) the per 
capita payments were $0.59 for health; $2.06 for 
sanitation, and $0.95 for charities and hospitals; in 
Group V, (with a population of 30,000 to 50,000) 
the per capita payments for health were $0.58; sani- 
tation, $1.66, and for charities and hospitals, $0.95. 


Activated Sludge in 
England 








Experiences of managers of a number of 

English plants. Causes of unsatisfactory 

operation. Preliminary sedimentation. 
Abundant aeration. 





The operation of activated sludge plants was made 
the subject for discussion at a meeting of the Asso- 
ciation of Managers of Sewage Disposal Works of 
England, held on March 12. It was an experience 
meeting at which the managers of several plants 
gave results and conclusions from actual operation 
of their plants. 

The subject was introduced by Dr. H. T. Calvert, 
of the Ministry of Health and president of the asso- 
ciation. He summed up his conclusions from in- 
spection of practically all of the activated sludge 
plants in the country in the following words: 


If an activated sludge plant has once been brought into 
successful operation the fact that something is going, wrong 
is indicated either by a falling off in the character of the 
effluent or by some difficulty experienced with the disposal 
of the surplus sludge. It is, then, up to the manager to 
seek the cause of the trouble, and he may look for this 
in one or more of the following directions: 

1. Some abnormality in the character of the sewage reach- 
ing the works. . 

2. In some constructional feature of the plant itself, such 
as: 
(a) Locations in the aeration tanks which permit of sludge 
settlements in positions where it can go bad and thus invct- 
late the tank contents. 

(b) Similar conditions in the settlement tank. 

(c) Insufficient care in the construction of sludge dvying 
beds so that these become rapidly clogged with sludge. and 
have then to rely entirely upon evaporation for the dewater- 
ing of the sludge. 
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3. Some factor in the method of working the plant such 
as; 
(a) Inadequate velocity of flow in the aeration channels, 
thus permitting settlement of the sludge, which becomes 


bad. 

(b) Non-removal of sludge from the settlement tanks, 
thus permitting it to become bad, and 

(c) Inadequate aeration, over aeration, excessive mixing, 
or some other abstruse factor in the aeration tank which 
puts the sludge into such a state that it will neither settle 
in the settlement tanks nor readily drain on properly con- 
structed sludge drying beds. 

As regards the character of the sewage which reaches the 
works, i do not think that much trouble is to be anticipated 
from variations in the rate of flow due to wet weather con- 
ditions unless it be that the first flush of the storm washes 
out septic deposits from sewers of poor gradient. More 
trouble is, however, to be expected from abnormal rushes 
of certain kinds of trade refuse, more especially of spent 
gas liquor. 

With regard to constructional details, these should be 
designed in such a way that whatever process is used it is 
possible to maintain aerobic conditions as high as possible in 
every portion of the aeration tank and to prevent anaerobic 
conditions prevailing in the settlement tank. 

To ensure these conditions careful attention has to be 
given to the velocity of flow in the aeration tanks and to the 
rate of removal of activated sludge from the settlement 
tanks. 


Most of the superintendents believed that it is 
desirable to pass the sewage through preliminary 
tanks before it reaches the activated sludge tank. 
This was partly to relieve the sewage of the sus- 
pended solids, which could be disposed of in this 
way more economically than by treating in the 
activated sludge plant; and partly in order to secure 
a more or less complete averaging of the flow and 
thus saving the activated sludge plant from the oc- 
casional sudden inflow of sewage of high degree of 
impurity, especially those contributed by commercial 
wastes. In one case the problem of commercial 
waste was solved with apparent satisfaction by 
chemical precipitation. If there is no preliminary 
tank treatment, and because the greater volume of 
sewage generally coincides with maximum strength 
of sewage, the plant must be so designed that its 
aeration capacity will be sufficient to insure proper 
aeration of the maximum quantities of flow during 
maximum strength. Captain Speight, of Bolton, 
has provided a balancing tank into which he draws 
off and stores part of the strong day sewage, say 
that between the hours of 8 a.m. and 6 p.m., and 
returns this to the flow during the night when 
both volume and strength of sewage are at a mini- 
mum. According to H. C. Whitehead, Birmingham, 
until the production of dried activated sludge was 
a commercial possibility, thorough preliminary sedi- 
mentation appeared to be a wise precaution, and 
one which in the case of strong sewages was a 
necessity, the simple reason being that an excess of 
activated sludge-forming material unnecessarily in- 
creased the oxygen demand in the plant. 

_ Captain Speight has come to the conclusion that 
in order to maintain sludge in an active condition 
much longer periods of aeration are necessary than 
Was originally considered. Six or eight hours is 
not sufficient, but something like 16 or 18 haurs is 
necessary for a complete process, or else a shorter 
detention period with a longer period of re-aeration 
of sludge. Also, it was at first thought necessary 
to keep 25 per cent. to 30 per cent. of sludge in 
circulation, but the later tendency is to keep this 
percentage down to about 10 per cent. The more 
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sludge one keeps in circulation, the more air is 
required for maintaining it in an active condition 
and consequently the less is available for the oxi- 
dation of the sewage. This resulted in sludge bulk- 
ing and bad settlement. 

The matter of bulking of sludge has apparently 
troubled most of the superintendents. Joshua Bol- 
ton, of Bury, said that while bulking had been at- 
tributed in some cases to under-aeration and in 
others to over-aeration, he was coming firmly to 
the conclusion that it is due to certain characteristics 
and constituents in the sewage. J. Haworth, of 
Sheffield, found that bulking occurred. more often 
when they were carrying too much sludge than 
when too little, there having been no bulking for 
twelve months in a tank running with about 12 per- 
cent of sludge. 

H. C. Whitehead, engineer to the Birmingham 
Drainage Board, stated that the principal variable 
factor in the design of an activated sludge plant 
is the provision for aeration, and if, as many think, 
the bulk of oxygen taken up during the process is 
absorbed at the broken surface, it follows that a 
greater area of broken surface is required for a 
strong sewage than for a weak one. If this is so, 
and he believed it to be a fact, there is a very im- 
portant relation between the strength of sewage and 
the depth of aeration tanks. Also, he believed it to 
be very important to be able to readily increase aera- 
tion without materially increasing the power con- 
sumed by mixing. It is often necessary in warm 
weather to increase the amount of oxygen put into 
the sewage and in most plants this can only be done 
in an extravagant manner by increas:ng the mixing 
intensity at the same time. 

This seems to offer an argument for mechanical! 
mixing, and A. E. Loach, of Wakefield, gave some 
facts concerning the mechanical mixing plant of 
that city, which installed mechanical and electrical 
equipment to a value of over $60,000. Repairs to 
this plant during nearly three years have amounted 
to only 34 shillings, no difficulties have been ex- 
perienced in operating the plant, the reduction gears 
and motors for paddle driving had run 24,000 hours 
almost continuously, 2,000 and even 3,000 hours 
non-stop runs having been made, without any me- 
chanical defect or repairs. Incidentally, he pre- 
ferred slip ring motors for driving paddles, as to 
start up the paddles in still water would place a 
very heavy temporary overload on a squirrel-cage 
motor. As to the power required, one horsepower 
was used for circulation of 10,000 gallons at one 
plant and for 22,500 gallons in another plant, the 
velocity being 1% feet per second in each. In 
this kind of plant a most important feature was the 
maintaining of absolutely continuous driving of the 
paddle shaft. 

Some of the superintendents have found diffi- 
culty owing to septic sludge forming in the tank, 
one even claiming that over-aerated sludge became 
septic. 

Mr. Bolton did not think that highly skilled super- 
intendents were necessary for these plants, as at 
first had been maintained. Given a liberal detention 
period, say 12 to 16 hours in dry weather, and a 
power consumption, including sludge return, of about 
25 horse-power per million gallons, and good results 
were pretty certain. 
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He referred to difficulties experienced with gas 
liquor in the sewage (which was referred to by 
others also), but stated that if it could be run into 
the sewers at a uniform rate rather than in infre- 
quent large doses, the plant would adjust itself to 
the continuous presence of that small amount. So 
true is this, that a plant which had so adjusted 
itself would show a temporary falling off in quality 
of effluent if the gas liquor ceased to flow into 
the sewage. A similar idea was expressed by others, 
namely that uniformity in quality of sewage was 
of the greatest advantage in activated sludge plants. 
One manager suggested running the sewage through 
a number of sedimentation tanks in parallel, the 
tanks having different capacities and therefore dis- 
charging into the effluent channel sewages received 
at different times, the tendency being therefore to 
produce a more uniform quality of sewage. 





Fill Settlement in Peat Marshes* 
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An effect of varying strength of sewage was de- 
scribed by H. D. Bell, manager of the Barnsley 
sewage works. This plant has a capacity just about 
equal to the average quality and quantity of flow. As 
a result, during the flow of strong sewage the aera- 
tion tank was unable to purify ali the sewage and 
septic humus would result; but during the night, 
when the flow was less in volume and weaker in 
quality the aeration tank would recover somewhat. 
This would continue until Saturday, at which time 
the humus had reached a very poor condition, but 
recovered during the Saturday night, Sunday and 
Sunday night when the sewage was weaker and less 
in volume. During August of last year the amount 
of sewage was slightly increased and this was the 
cause of a partial breakdown of the plant, since it 
was not able to recover, even during week ends, 
from the over-loading during the day time. 














Methods adopted by Michigan State Highway Department as a result of 







special investigation and study—Settlement to be completed before pave- 
ment is laid. 








Settlement of fills in peat marshes, a source of 
serious trouble in many places, has been the subject 
of special study by the Michigan State Highway 
Department. It was desired to ascertain the physical 
characteristics of the peat and decide on the field 
data necessary to locate properly and estimate the 
cost of a road over a peat deposit. It was hoped 
that it would be possible to devise a more economical 
method of construction, and to determine better 
maintenance methods. 

In carrying out the study of fili settlement, it was 
decided to cross-section marshes accurately by bor- 
ings showing the exact location of the various peat 
layers and of the filled material with reference to 
them. Fills over eight different peat deposits were 
cross-sectioned at 83 different points where the 
depth of peat ranged from 1 to 66 feet. The shape 
of the fill material was determined accurately, and 
an effort made to extend the zone of the cross sec- 
tion sufficiently to reach beyond the area of dis- 
turbance caused by the fill. 

All fills investigated were of earth. The various 
factors which it was thought should determine the 
amount of settlement were depth and character of 
peat layering, height of water table, slope of sub- 
soil beneath the peat, and height aud width of fill. 

While other factors have an influence, those of 
greatest importance were found to be the depth of 
the peat layer and the depth of the lake clay beneath 
it. The height of the fill above the marsh surface 
is, of course, a factor, but not so great a one as 
might be expected. In peat depths of less than 
10 feet, the effect is small; from 10 to 25 feet, the 
height of fill produces a considerable effect; in 


*Abstract of paper presented at fifth annual meeting of High- 
way Research Council. 
+Engineer on Special 
Department. 


Assignments, Michigan State Highway 
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depths greater than 25 feet it is not important. The 
slope of the peat subsoil and the proximity of neigh- 
boring fills are of importance. 

Early settlement of fills is comparatively rapid, 
while in later stages it is slow; but even a foot a 
year is decidedly objectionable. The length of time 
required to reach a stable condition is, in some 
cases,-as much as five years. It is important that 
settlement be practically compiete before any rigid 
surfacing is laid, since the only remedy for con- 
siderable settlement of a hard-surface highway is 
refilling and resurfacing. 

A number of cross-sections illustrating various 
shapes taken by fills are shown in the accompany- 
ing figures. 

From the whole series of cross-sections taken, 
diagrams giving the amount of settlement and shape 
of fill have been prepared. Depths of peat and 
marl on the center line of the fill were platted, 
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against the total depth to which the fill penetrated, 
as measured from the original marsh surface. 
Three curves were then drawn, one representing 
the average of fills with a height above marsh level 
of 1 to 3 feet, one for heights of 3 to 4 feet, and 
one for heights of 4 to 5 feet. These three curves, 
shown in Fig. 7, indicate that the amount of settle- 
ment increases uniformly, but is not great up to a 
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marsh depth of about 20 feet. As the marsh depth 
increases from 20 to 26.5 feet, the settlement in- 
creases rapidly, and when the depth exceeds 26.5 
feet, the fill goes completely through the peat in 
every instance, so that the penetration is equal to 
the depth. Therefore, for peat and marl depths 


* tO’ MIN: 












































































































30-40’ P 
AS SHOWN ON PLANS 
Fl ' 
es LL? a 4 
EE on oA Maa Koy 
ZT ORIGINAL MARSA SUREMCE 227,27, '2" MINSZ/S} «fed MIN,’ 
UBoTTOM OF MARSH 
METHOD NO.! 
’ 30'-40' 
*—KS SHOWN ON PLANS orm, 
% 26° MIN. 
ch FILL) ! a 
open eee iene b % 
AKO Ve WN 
AVA ae COO LON POLLS, SLI IO OOF Phd .Y QPS 
YES AGRE eI 
BOTTOM OF MARSH FULL DEPTH OF PEAT a ok 
2'Mm. 
METHOD NO.2 
30-40’ 
AS SHOWN ON PLANS 
FUTURE PAVEMENT 
10MIN. 4Z- _—18’-20'_ iz b-10'MIN 
ray 26° MIN. 
tig eS _ “| Ati 
i 
OOS: > aI, 42ee testy, 22090 0s9 WaT 7, “utiys 
G22 MIN Ay )i 777,12 MIN PEAY; shea PEAT 4: 12MIN AGL omic 
MARSH SURFACE, BOTTOM OF MARSH —” \ MARSH SURFACE 
METHOD NO.3 
30-40 
AS SHOWN ON PLANS 
FUTURE PAVEMENT 
2." LOADING 
an, —50' MINIMUM 
1st LOADING 4 } 



































: SS 
4 rast. 
Zit, 4 
, Gp pores 
42252625." 14% BSTIOKS 50% STRAIGHT 725.777; 
. Va 2 y ’ y 4% 44074 
ve a LA “see sere 444% 7 4 4 4ee 
UGLt ELBE CTE tle EEEG EGE: $242 %,OYNAMITE 2OLOADING 72777 ° 
Z ene 4 ‘ * ‘ g 
AAO GDOCL eA EYEE ELEEGG OEE EL 
LHISELILIRITEL A SEDELE TELE PON GEG EES): 
SOCAOGGEEGIEGAGEGAEGGEEALOGATEG GEG OO AGLEG EGU CEA EG GAG tLEGaE Zyl" 
MALO OOOO LOO OOOO OOO DDE TTD 
BOTTOM OF MARSH? 
— 
30-40 
AS SHOWN ON PLANS 
' 
50 MINIMUM 
FUTURE PAVEMENT 
~— 
18-20 
T MARSH SURFACE AFTER HEAVING 
AS SHOWN 
FINAL DISPOSAL OF 


ON PLANS 
: GRADE ELEV. (HEAVED PEAT 







2NOLDADING |_| — -!s - | 
rerzoaoine~_| >” PFA 49 | 

. N \ 
o@ os & 




















— — — of - 


CLG dss ttllttte 












GUE UY POI FINAL CROSS 1 
MW MACON 3'MIN; ZZ ORIGINAL PEAT SURFACE~ 
VILLE GG G4 SECTION 2333: ott teg VEtELIUGS 
GEESE GGL 44 COAL AAO EO. 
4 ZOSMELG IL SOFC SIELG?sA 4404 4 74 
BUEUGELIG UGE GELITL GEL UGG LATE 1G 6G 
MGI IGG US G44 FILL V2 bythe ULGGIMLOL IGG uel oe 
COLE YACEAGEPCEG4 4 FELICE GFL 44 LY 
WLAGGUILEGG YE G2 22% ast 147244, PERT G27 is04. 
47 (44% SOLA Mt tten Z 24540 
4 4 44447 or 422% Sore eae 
74,5441, PERT 377227 MOOR ROLE 
GEMM UGGLGITIES Mi REE 
44 7 4 24% Apa 4 7447 
GIG CETL SOUUGUaCUELECE DEE At EDDIE EC attis 
GLAU CEA 22044, BARE OE A T GS 
GUE GLIIELEG ETE VEG tGt etal GG Uae ye uen stl 
GHIA Y LEI GLEDILES AMAA 
769497 22G4347222% Z YOM AN O 44748 








XsoTTom OF MARSH 
METHOD NO. 5 
Fics. 9 AND 10.—STANDARD Metuops oF Micuican State Hicu- 
way DEPARTMENT FOR Fittinc Over Peat Boss. 
















































































































174 PUBLIC 
of less than 26.5 feet, the depth of clay underneath 
need not be taken into account, except as a factor in 
case settlement should not follow the average, and 
the anticipated settlement may be read directly from 
the diagram. For depths of peat and marl over 
26.5 feet, settlement will probably be the full depth 
of the deposit plus some penetration into the lake 
clay. The amount of penetration into the lake clay 
is read directly from the curve in Fig. 7. 

The curves given are purely empirical, and rep- 
resent merely the average behavior of a considerable 
number of fills. Extreme variations of actual from 
expected settlements have been found to be as much 
as 100 per cent for an indicated settlement of 5 
feet, 60 per cent for 10 feet, 30 per cent for 20 
feet, 20 per cent for 25 feet, 10 per cent for 30 
feet and less for greater amounts. 

In places where there is any considerable depth 
of peat, it is highly important that settlement dur- 
ing filling be expedited in every possible way, since 
it must be practically complete before any rigid 
surfacing is placed. 

STANDARD METHODS 


Figs. 9 and 10 illustrate methods of filling over 
peat bogs now standard with the Michigan High- 
way Department. Method No. 1 consists in placing 
the fill on the peat surface and is used where the 
marsh is more than 300 feet wide, less than 6 feet 
deep, and undrained. If settlement takes place, it 
will be gradual and the height of fill will usually 
take care of it. Method No. 2 is used under similar 
conditions in drained marshes. The ditch is exca- 
vated prior to making the fill. Method No. 3 is 
employed where even small settlement is undesirable. 
Peat is excavated to a width 4 feet greater than the 
proposed pavement slab, and the excavation filled 
with good earth. These methods are suitable for 
bogs not in excess of 6 feet deep. 

Method No. 4 is used whete the depth exceeds 
6 but is less than 20 feet. In the first stage two 
narrow fills, spaced 16 feet on centers, are carried 
across the marsh... The supporting power of the 
peat crust is destroyed by blasting on the center line 
of each of the fills, The trenches thus made are 
back-filled with earth in 4-foot lifts and carried 
simultaneously across the marsh, thus trapping a 
certain amount of peat between the fills. When the 
first two lines of embankment have been complete, 
and settlement has slowed up, charges of dynamite 
are placed in the peat in 4-foot centers, 2 or 3 feet 
underneath the two lines of fill, and exploded. This 
drives the peat from beneath the wedges of earth, 
and induces rapid settlement. After refilling the 
settlement catised- by the shooting,. filling is con- 
tinued on the centerline. The loading is maintained 
until the rate of settlement is less than 0.05 feet in 
30 days. The excess earth is then spread to form 
the complete embankment. 

Bogs from 6 to 20 feet in depth usually give more 
trouble than any others, because they rarely settle 
rapidly unless excessively loaded, and surfaces are 
laid on fills long before complete settlement has been 
attained. For depths over 20 feet, the center load- 
ing is used at once after the surface of the peat has 
been broken up by dynamite. A fill 12 feet wide 


and 4 feet high is maintained at grade as nearly 
as possible until it reaches entirely across the space 
over which this method is to be used: As soon as 
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it can be maintained at grade, a second 4-foot lift 
is added. After settlement following this lift has 
slowed down to the rate of 0.05 feet in 30 days, 
the fill is unloaded and the excess material spread 
to form the cross-section. This is shown as Method 
No. 5, Fig. 10. 

Where bridges are to be placed over streams 
through deep peat deposits, approaches should al- 
ways be completed first. Filling should continue 
toward the center of the stream so that excavations 
for footings will occur in the filled earth. In some 
cases where the streams are. small, it will be found 
advisable to carry the fling. completely-across the 
old stream bed. The expense of cleaning out the 
earth above stream bottom and taking care of the 
stream flow during filling is money well spent. 

When a bridge rests on piling with lengths of 
over 10 feet penetrating soft peat before hard bot- 
tom is reached, the bending stresses induced in the 
piling during backfilling may cause failure, where 
sufficient penetration is obtained to give good an- 
chorage to the piles. If pile penetration is limited, 
the bottom of the piles may slide. If the deposit 
is deep, the piling may be flexible enough so that 
it acts as a cantilever fixed at the bottom, and the 
whole structure may be moved in one direction. 
The forces due to the compression and flow of peat 
have been the cause of a number of bridge failures. 

In one case in Michigan in 1916, a 40-foot bridge 
was put in, supported by a 50-foot spliced piling. 
Some time after filling of the approach had been 
started the bridge began to move, slid along the axis 
of the roadway and inside of a week had completely 
disappeared from sight. In another case in a peat 
deposit about 40 feet deep, a 40-foot bridge rotated 
about 5° about one end, and settlement then began 
in sufficient amount to destroy the bridge. Had the 
approach fills been made first, these failures would 
not have occurred. 

The maintenance of a road surface which is 
settling is a difficult matter to handle. In a number 
of cases where the amount of settlement was not 
over a foot or two and a concrete surface had been 
placed, the slabs have been jacked back to grade 
and the space beneath the slab refilled with tamped 
earth. It is for this reason that mesh reinforcement 
is desirable, as it has been found that reinforced 
slabs can be jacked back into place with very much 
less breakage than the plain slab. In other cases, 
where the settlement has been accompanied by con- 
siderable slab breakage, it has been necessary to 
remove the surface, bring the fill back to grade, and 
replace the surface. Where the amount of settle- 
ment is considerable it may be possible to effect a 
remedy by removing only a part of the pavement 
at each end of the settlement and placing new sec- 
tions which will join the sunken slab properly to 
the surface adjacent to the settlement. 

It is unfortunate that the present methods of 
filling have been used for so short a time, as it is 
impossible accurately to estimate the amount of 
filling material necessary with methods 4 and 5. 
Quantities in each case will be less than those in- 
dicated by curves derived from an investigation of 
fills which have been placed full width on the sur- 
face of the undisturbed peat. It is planned, as scon 
as a sufficient number of these examples are avail- 
able, to cross section and determine the amount 
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necessary, using the new method. We are confident 
that the methods proposed will eliminate a great 
deal of the settlement formerly encountered, and 
will involve the use of smaller amounts of material 
in filling. 


California Engineer’s Invention for 
Cross-Sectioning* 
By Fred J. Grumm7 





Surveying instruments such as the transit and 
level, except for minor improvements have, in 
many years, changed but slightly in form and 
principle. The methods, too, of obtaining infor- 
mation in the field form a well established proce- 
dure. As a result the rate of progress of a sur- 
vey party is largely dependent on the ability and 
application of its personnel. To develop a de- 
vice or instrument, therefore, which will effect a 
saving in time and consequently in the expense 
of surveys should be considered a meritorious 
accomplishment. 

W. T. Rhodes, resident engineer on the Yose- 
mite road, Briceburg to El Portal, has invented a 
device for cross-sectioning and _ slope-staking 
which has proved effective in saving both time 
and labor. It consists of a simple arrangement of 
scales on a staff or rod, combined in such a man- 
ner that distances, vertically and horizontally, to 
a point are readily obtained graphically when 
the slope distance is found by measurement. 

Horizontal and vertical distances, representing 
the base and altitude of a right-angled triangle, 
are read from scales founded on a movable arc 
revolving about a center of definite height. The 
slope distance, which is the hypotenuse, is found 
on the fixed vertical scale. Revolving the arc 
and sighting the point on which the elevation is 
desired determines the vertical angle. 

The operation of taking cross-sections consists 
of setting the instrument on a station or point 
whose elevation is known. It is plumbed by 
means of a rod level attached to the staff and 
steadied in this position by one man who also 
holds the tape. The observer sights on the point 
or rod held by the rodman, who holds the zero 
end of the tape. The arc is clamped in position 
and the slope measurement taken with the tape. 
Applying the slope measurement to the fixed 
scale, the observer then reads the vertical and 
horizontal distances directly 
from the respective scales on 
the arc. 

The device can be used 
equally well for original or 
final cross-sections, setting 
slope stakes, reference points 
from center line, or reestab- 
lishing the center line from 





reference points. A_ three- 
man party can_ efficiently 
handle the work in mountain- 
ous and rugged country. 


Where work is light and the 
Progress of cross-section- 


"From “California Highways.” 
Cine eineer of Surveys and Plans, 


tia Highway Department. 
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CLOSE UP OF CROSS-SECTIONING DEVICE. 


ing more rapid, the addition of a note recorder 
is an advantage. Setting of slope stakes in light 
work is also expedited by the addition of a man 
to handle the stakes. 

The instrument replaces the transit in the 
method of taking cross-sections by slope angles 
and slope measurements. Weighing less than ten 


pounds, it has the advantage of being lighter and 


more portable; it can be instantly set up. The 


device eliminates troublesome manipulations, de- 
termines elevation and horizontal distances with 


mathematical calculations, thus reducing pos- 
sibilities of error. Its simplicity of design elim- 
inates expensive repairs, and its operation does 


not require an instrument man with years of ex- 
perience. 


It is estimated by those who have used it, that 


the work of taking original cross-sections in 
rough country can be accomplished in one- 
half the time required by other accurate meth- 
ods. 


It is obvious that in level country where 





USING CROSS-SECTIONING DEVICE IN SURVEYING THE 
MERCED-YOSEMITE HIGHWAY. 
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side shots are within the limits of the level set 
up, the time saving is not so great, but where 
side shots must be obtained by use of hand level 
or slope angles, the elimination of the possibility 
of error and saving in time is a decided advan- 
tage. 
In the work of taking final cross-sections in 
Kern Canyon, a nine-mile section, a saving of 
over $300 was made because of the rapid prog- 
ress possible and the reduction in the size of the 
party. Because of the simplicity of the notes 
the sections were easily and rapidly plotted in 
the field, and, as a result, the party was never 
held up while waiting for sections to be checked. 
There is a reason to believe that the device 
worked out by Mr. Rhodes will be of consider- 
able value to engineers and that it will change 
the methods and lessen the cost of obtaining 
cross-sections, particularly in mountainous 


country. 





Scarifying Subgrade Desirable 
By L. W. Roessler* 


In years past it has been the general practice 
among Engineers to include a clause in their speci- 
fications forbidding the contractor, in excavating for 
his base or completed pavement, to plow or stir up 
the earth below the finished subgrade. Due to un- 
equal traffic on the unpaved street or highway, prior 
to paving, some portions are thoroughly compacted, 
while others are soft and mellow. This uneven 
compactness of the subgrade cannot be made uni- 
form by rolling, consequently after your base sup- 
porting a wearing surface, or a one course con- 
crete paving is laid, the action of the elements on 
the thoroughly compacted soil differs from that on 
the less compacted soil, causing a heaving of the 
base or paving. 

The above condition is particularly true on flat 
grades in cities where, in the preparation of the 
subgrade, it is only necessary to remove the top 
soil to a depth of from 3 to 10 inches and in some 
instances where the streets have been filled year 
after year with cinders and brick-bats, just reach- 
ing the original traveled roadbed with the subgrade 
for your paving. 

The past three years I have included in my speci- 
fications a clause requiring the contractor, after the 
rough grading has been done, to scarify the entire 
roadway to a depth of three inches, the same to be 
done uniformly by means of a scarifier, after which 
the roadway shall be rolled. 

I also specify that light trucks shall be used for 
delivering materials for the paving on the street, 
and in going to and from the point where material 
is deposited on the subgrade the trucks shall not 
follow in one track but shall travel as uniformly as 
possible the entire surface of the street to be paved. 

This method gives a more uniform subgrade with 
the result that fewer cracks occur and there is less 
heaving at the joints. 





* City Engineer, Fremont, Neb. 
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A Billion for Roads in 1927 


The construction of 26,841 miles of road and the 
maintenance of 239,847 miles are included in the 
1927 state highway programs of forty-seven states, 
according to the Bureau of Public Roads, United 
States Department of Agriculture. The programs 
also include the construction of a number of large 
bridges and the reconstruction of roads previously 
improved. On account of uncertainty of supporting 
legislation no estimate of the season’s work is pos- 
sible as yet in Connecticut. 

In carrying out the above programs it is expected 
there will be expended under the supervision of the 
state highway departments in the forty-seven states 
a total of $648,483,000. 

In addition to the state expenditures, estimates in- 
dicate that counties and other lesser subdivisions of 
i_ce, will expend during the year $475,000,- 


Of the expenditures by the state highway depart- 
ments of the forty-seven states approximately $421,- 
000,000 is the estiniated amount for road construc- 
tion and, according to present plans, more than 


$56,000,000 additional will be spent for new bridges. 


For reconstruction of existing roads it is estimated 
that the expenditure will be nearly $27,000,000, and 
for maintenance approximately $126,000,000. 

The mileage of new state highway construction 
contemplated during the year, subdivided by classes 
of surface, is given below: 


rapa road mileage to be built by state highway depart- 
ments: 
Sandclay Asphalt 
Earth gravel concrete Total 


. im- and ma- and mile- 
States. proved. cadam. brick. age. 
BE. kaisinocusiesss esata 67 279 60 40K 
seid ona ncgin le etc icaarotarn 30 7 3 100 
PL. hc wikidcee soe awxure 250 300 30 580 
EE. oi 5 a Varia eased —— 65 15 80 
IS siiciceidare 4 che tarive a alae 32 49 43 124 
eR rere re — 15 60 75 
a ere se geieee sie 275 100 400 775 
I bica xd. sive oc athlon ae 100 250 156 506 
ie cibik Edis ware ore arene 25 105 15 145 
RE kivrcsengncweuss ane 219 oo 1,036 1,255 
I, Sain siea'es ice ie 1h iste 40 100 275 415 
IR ier rian Bie 8 Aue rd atin rig! acne 308 519 268 1,090 
RE, si6  diveuseeitinn emieme 836 522 240 1,598 
NE 6.565 sicna ine erates ware 400 330 170 MH) 
rcs Aico Gia kame oni — 450 50 Doo 
doin. 0-6 4 e bes aOR — 359 bd 414 
er rere — 35 89 124 
ree = 50 190 240 
IN 5 crii0h. 5 ca-etrswcaeinow oes 50 165 200 415 
er 490 390 127 1,007 
eee 231 238 55 524 
ED, 50-6 sows oes eemeawe 450 350 122 922 
I aes ecs td ae wow Gok ON — 250 1 251 
RS cs arse se aco accin bal nent 600 700 10 1,310 
Ee ee ee -— 145 4 149 
New Hampshire ........... 10 75 15 100 
TE ego ing dais ntine we 10 = 110 120 
a. ee eee 45 125 9 179 
a -- _- 1,006 1,006 
Morth Carelima ...ccsevscs —: 500 150 650 
ae 921 521 —- 1,042 
NN he G rtieg ino o-h0 6 writes ee Avaee 5O 500 300 850 
eee 300 400 150 850 
itis aes ehernds sewn « 125 125 2 252 
Pennsylvania .........-.0.- 100 400 8 1,300 
I ee — -—— 44 44 
EE SED. os cecccceew -= 350 250 600 
ee — 450 om 450 
IN Gioia a ewe esenwcaee 223 115 193 n2a 
SES ERS rere eeree 600 1,000 200 1.800 
ata iba eae wewn eae — 93 7 100 
 , CSE eee ee — 100 10 110 
EE ac sicecesseeweeos sce 50 100 75 225 
Ee ee 170 165 Be 385 
ao ee eee 200 150 7 425 
EE eee ce dwn weeeh — 1,195 374 1,569 
EE, §6 6.6b 566556590 s0K's 150 200 — i) 

BE: siseseese amen 6,957 12,395 7,489 26,841 
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Modern Highway Traffic and the Plan- 
ning of State Highway Systems* 
By Dr. J. G. McKayt 


The principal function of the motor vehicle as a 
part of a correlated system of rail, water, and high- 
way transportation, as indicated by its present 
trends, seems to be its development in the short-haul 
zone, with great potential possibilities of volume 
service in terminal areas of dense population. 

The present problem is one of planning, intelli- 
gently and scientifically, highway systems to serve 
this rapidly growing method of transportation. The 
development and establishment of plans which will 
result in the maximum of highway improvement 
and transportation service with the revenue avail- 
able, require a careful analysis of highway traffic, 
the trends of its development, and its distribution 
over the highway systems. 

The plan of state highway improvement may alter 
materially the economic and social development of 
the people as a whole, or of any section. The loca- 
tion and improvement, or lack of improvement, of 
any route is of importance not only to the traffic of 
the immediate locality but also to the traffic of larg- 
er areas. Planning and constructing a connected 
system of highways have to do with the future 
growth and destiny of localities, industries, and so- 
cial and business activities. 

Whether the highway should be built or not, and 
how much highway service should be furnished, is 
the real problem, not the question of the particular 
type of materials to be used, which is really second- 
ary. 

The first step in planning a program of highway 

improvement is the measurement of the present and 
the prediction of the future volume and character of 
traffic on the state primary, secondary and tertiary 
systems. The principal traffic factors involved in 
judging the relative importance of the three sys- 
tems, or sections of each system, are the average 
daily and maximum total traffic, and the average 
daily and maximum truck traffic using each section. 
The average daily number of loaded light (one-half 
to 2¥4-ton), medium (3 to 4-ton), and heavy (5 to 
7Y-ton) vehicles is an important factor in the de- 
termination of the plan of improvement as well as 
in the selection of the pavement types to be con- 
structed. 
_ The second step is the determination of the rela- 
tionship between population and demands for high- 
way service and the consideration of present density 
ot population and population trends as an aid in the 
development of a plan of improvement which will 
a efficiently serve the traffic needs of this popu- 
ation, 

Classification of the various highways is the next 
step. These may be major routes (Class A), sec- 
ondary traffic routes (Class B), or minor traffic 
routes (Class C). A Class A highway is one that 
rer juires a so-called rigid type of pavement; Class B 
requires a so-called flexible type of pavement; and 
Class C requires lesser types of improvements. 

he fourth step is the measurement of motor ve- 


*Abstracted from Public Roads. 
, Chief, Division of Highwiy Economies, U. S. Bureau of 
Public Roads. 
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hicle mileage on the highway systems, and the esti- 
mate of earning capacity, to determine the relative 
vehicle-use value as a guide in developing the plan 
of improvement and the budgeting of construction 
and maintenance funds. 

It is necessary finally to have a thorough analysis 
of the present system and the physical condition of 
existing improvements on it, since the plan of bet- 
terment must, in general, incorporate the existing 
state highway system as the basis of the improve- 
ment plan. 

In the plan of a state highway system, there are 
two distinct phases to be considered. The first is 
the general state plan ; the second is the special con- 
sideration necessary in areas adjacent to large cen- 
ters of population. These two should be worked 
out co-operatively in order that traffic may be dis- 
tributed, connections provided, and city streets im- 
proved. 

In the final analysis, the value of a transportation 
survey and the resulting plan of highway improve- 
ment are probably measured quite accurately by the 
actual highway construction, reconstruction and 
widening program which is carried into effect over 
a number of years. 





Asphalt Concrete on Caliche Base 
By George E. Franklin* 


State Highway No. 83 runs east and west through 
Jones County, Texas, for thirty-two miles, forming 
part of the route from Fort Worth to New Mexico. 
Jones County is in the west central part of Texas 
and is devoted chiefly to agriculture, cattle raising 
and oil production. This county, like a few other 
localities in the south, contains a material known as 
Caliche gravel, which is soft when taken from the 
pit but has a very high cementing value and makes 
up into a very hard surface, impervious to water. In 
the construction of Highway No. 83, which was 
completed only a short time ago, Caliche was used 
for a base, being obtained from various pits along- 
side the road, the maximum haul being three miles 
and the average hau! considerably less than one mile. 

The road is built 16 feet wide, with a base about 8 
inches thick and a wearing surface of 2 inches of 
asphaltic concrete. The Caliche gravel was placed 


*Division Engineer, Texas State Highway Department. 
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on the subgrade in one layer, 45 cu. yards being used 
to the station, and was rolled with a three-wheel ten- 
ton roller. Shoulder drains were constructed where 
necessary. The Caliche set up into a hard slab which 
was in no place less than 7 inches thick. Great care 
was taken to give a smooth, uniform surface to the 
base so as to obtain a uniform thickness of the wear- 
ing surface. In a few short stretches it was decided 
that it would be economical to use a close binder 
ahead of the surface course, and on these portions 
of the road from 12 to 14 tons of binder per mile 
were used. On the remainder of the road a standard 
2 inch asphaltic concrete surface was laid directly on 
the base. The chief inspector was experienced in 
both macadam and asphaltic construction and there 
was strict plant inspection, a representative of a well 
known testing laboratory being present at the plant 
at all times: 

The materials used were Texaco No. 54 Paving 
Cement, hard limestone, well graded sand, and stone 
dust. 

An inovation in construction methods worthy of 
mention is that two 2,000 sq. yd. plants were set up 
side by side at Anson and all of the road except the 
eastern 8 miles was built from this set up. For these 
8 miles one plant was moved to Lueders, near the 
end of the section, while the other plant reniained 
at Anson completing the west end of the road. 

In the 32 miles of this road there is only one 
bridge of any size, a 150-foot steel span over the 
Clear Fork of Brazos river. There are but five 
curves, each under six degrees. One can almost 
stand at one end of the road and see the other end. 

As far as our records go, this is the first asphaltic 
concrete road laid on a Caliche gravel base. It has 
been completed but a short time but gives every 
evidence of being a first class road in every respect 
and we are convinced that the base will prove en- 
tirely satisfactorily. 

The general contractor was the Tibbetts Construc- 
tion Company of Fort Worth. The Phoenix Con- 
struction Company of Dallas constructed the as- 
phaltic concrete surface as sub-contractor. 





Dust Elimination on Michigan Highways 


Measures for reduction or elimination of dust 
were applied to more than 2,100 miles of gravel trunk 
line roads in 1926 by the Michigan Highway De- 
partment. Calcium chloride was used on 2,090 miles, 
14,580 tons being required, and light asphalt oil was 
applied to 57 miles. The use of these materials not 
only serve to make the roads more comfortable and 
safe for traffic, but keeps the gravel surface in a 
moist and workable condition for the operation of 
patrol graders. The filler in the gravel is retained 
in the road, instead of being blown away, effecting a 
saving in the amount of resurfacing necessary. The 
mileage of gravel roads treated with dust layer in 
1926 comprise approximately one-half of the gravel 
road mileage on the trunk line system and there is a 
possibility of further extension of this work. 

Another form of maintenance treatment of gravel 
roads used extensively in the past few years by the 
Department is the application of a surface treatment 
of tar or asphalt. This form of treatment solidifies 
the surface into a compact mat, eliminating dust and 
loose gravel. Patrol graders are not used on this 
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form of surface, but hand patching of small breaks 
is carried on with a mixture of sand and bituminous 
material. 





Concrete Cores and Thickness Tolerance 


The case of Geo. W. Chambers, Claimant, v. The 
State of New York, Claim No. 18226, decided 


_November 19, 1926, by the Court of Claims of the 


State of N. Y., is an interesting one. The suit was 
brought by Chambers against the state for damages 
suffered by him when he was compelled to tear out 
part of a concrete highway and reconstruct same to 
meet the objections of the Highway Department. 
The contract of Chambers involved the reconstruc- 
tion of an old macadam road by building two nine ft. 
strips of 7” concrete separated by a six foot strip 
of bituminous macadam. 

In making core tests of the concrete, ten cores 
taken out of six contiguous slabs covering a distance 
of 320 feet exhibited a thickness as follows: 


Core No. I ..... 6.25 in. Core No. 6..... 6.53 in. 
~ © Beewnd 6.50 ” ~ Maauee 67 * 
yO Bid 6.50 ” ” * Gece 625 ” 
a Ry aod 62Z5” 7. wee 6.38 ” 
-. & “Bee 6.50 ” ~ Seiad 6 ” 


Upon this showing, the highway commissioner 
compelled Chambers to take up these six slabs and 
relay them, upon the ground that they were not 
seven inches thick, and therefore did not comply 
with the specifications. Chambers complied with 
the orders of the highway commissioner, and while 
the six slabs were being taken up, a state engineer 
on the job made measurements of their thickness. 
I'rom these measurements, taken when the concrete 
was being removed, it was found that the average 
thicknesses of the six slabs were as follows: 


me. waeweee ce Ee Oe ere 6.844 in. 
gk were 6.812 ” oe sesaned 6.697 ” 
UM -cpaiiaard 6.676 ” a ere: 7.1 1 


Sixty-six per cent of the measurements showed a 
thickness of from 7 inches to 8 inches. 

No question was raised as to the good faith of 
the contractor, and there was no charge that he had 
any intention of ignoring any of the provisions of 
the contract. It did not appear anyone had any 
suspicion during the progress of the work that the 
contract was not being properly performed, and the 
original work proceeded to the satisfaction of the 
engineer in charge, and no question was raised until 
the cores were taken. Chambers claimed reimburse- 
ment from the state for the cost of relaying the 
concrete on the ground that the original work was 
a substantial performance of his contract. The 
Court sustained this claim, observed that each case 
of this character has to be determined on its own 
particular facts, and expressly declined to lay down 
any general rule to govern in similar cases. The 


Court also said that all it desired to be understood 
in holding was that it was not satisfied from thc 
evidence before it that a sufficient amount of cor- 
crete was laid thinner than seven inches to enab'¢ 
it to find properly that the work done by the clain- 
ant was not a substantial performance of his cot!- 
tract—(Bulletin, Ohio Contractors Assn.) 
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County Highway Workers 


For the ten years or more, Public Works has col- 
lected and published annually statistics of county 
road work. The individual returns are made by the 
men who have charge of road work in their respec- 
tive counties. Judging from these returns, there 
has been a steady improvement in the quality of the 
personnel engaged in this work. The many hun- 
dred returns which reached this office during the 
past month have evidenced an unexpected degree of 
engineering knowledge and familiarity with latest 
developments in highway work. 

Perhaps, after all, this is to be expected, consid- 
ering the very large sums now being spent on coun- 
try road work. Six counties in Alabama, none of 
them large or rich, show expenditures for 1926 av- 
eraging $150,000 each; six counties in Florida av- 
eraged over half a million dollars each; seven coun- 
ties in New York spent an average of a million 
each; eleven counties in Washington spent a total 
of two and a quarter million. Throughout the 
country, the average county probably spends not far 
from a quarter of a million dollars a year on road 
work, not including township work. And there are 
more than three thousand counties in the forty- 
eight states. 

With such expenditures, first class engineering 
supervision is a requisite, and is also an economy. 
Road building is one of our greatest industries, and 
it is pleasing to know that it is, on the whole, i 
able hands. 





Maximum Use of Highways 


Much thought is being given. to the changes neces- 
sary in highway construction or traffic regulations 
which will enable uninterrupted use of the full road 
facilities even at periods of peak travel. It is recog- 
nized that there is little use in building a wide road, 
suitable perhaps for 6 or 8 lanes of traffic, if inter- 
sections or crossings form such dams or bottlenecks 
that the actual capacity is little more than that of an 
uninterrupted 2-lane street. Elimination of rail 
crossings and road intersections is a tremendous 
problem, in the solving of which only the first steps 
have been taken. More progress has been made in 
getting rid of sharp curves and steep grades, but a 
real solution of the traffic problem will probably 
never be attained unless some provision is made 
whereby an uninterrupted flow of traffic over our 
broad highways is obtained. Until this is done, our 
wider highways will not carry the amount of traffic 
for which they were designed. 





Dust Reduces Highway Capacity 


A recent report of the highway department of a 
western state says: “Investigations are now going 
on as to the possibility of removing the dust menace 
on these (gravel) highways so that a larger number 
of vehicles may travel thereon, permitting the ve- 
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hicles to be closer than a quarter of a mile apart and 
ride in comfort.” 

At this distance apart and traveling 30 miles an 
hour, a maximum of 120 vehicles per hour would use 
the road. This might be as many as would desire 
to use many of the roads. 

More serious, perhaps, is the danger caused by 
dust, first, by obscuring the vision of drivers of auto- 
mobiles when meeting or passing ; and second, by the 
desire every driver naturally feels to pass the car 
ahead to escape its dust, or prevent the passing of 
the car behind, leading to racing in a cloud of dust 
that would conceal from view an approaching car. 

There is also to be considered the damage to the 
road by the removal of surface binding material. 





Traffic Engineers 


While traffic regulation is generally placed in the 
hands of the police department, by our cities, there 
are a number of phases of it which can best be 
worked out by engineers or at least by use of engi- 
neering methods. In an address before the Engi- 
neers’ Club of Philadelphia, William B. Powell 
named four cities which have employed engineers 
for this purpose. 

“Pittsburgh has a traffic engineer who is attached 
to the Mayor’s Department. Detroit has one also,” 
said Mr. Powell. “Both of them are young men, 
trained in the city planning field originally, but very 
active in the more immediate field of the things that 
have to be done from day to day. In Buffalo, I am 
acting as consulting engineer to the chief of police 
under the authority of the mayor, and in Washing- 
ton they have a commission which has a traffic en- 
gineer on it as an assistant. In those cities we are 
beginning to bring the engineering viewpoint in con- 
tact with the daily problem and we have made some 
little degree of progress.” 

Mr. Powell cited one instance where the simplest 
of engineering methods substituted knowledge for 
guess work. In Buffalo about a year ago a regula- 
tion was adopted forbidding parking or standing 
vehicles on the main retail street between 4:30 and 
6 P. M. Soon after the secretary of the Retail Mer- 
chants’ Association complained that the ruling was 
killing their business and that no one was now en- 
tering the stores during the hours named.  Fortu- 
nately, the engineer had anticipated some such com- 
plaint and had actual figures from counts of those 
visiting the stores before and after the ruling went 
into effect, which figures showed that as a matter of 
fact more people had entered the stores between 
4:30 and 6 P. M. after the ruling went into effect 
than before it. 

The business men of Buffalo as in many other 
cities, asked for enforcement of a regulation limiting 
parking to thirty minutes. Mr. Powell found that 
52 autos could park on the circumference of a typical 
business block, after allowing for hydrants, safety 
zones, etc.; that it took a police officer an average 
of 2 minutes to tag a car and’ it would therefore, 
take him 1 3-4 hours to tag all the cars in one block 
so that, with a 30-minute parking limit would re- 
quire four policemen to that block to enforce the 
parking limit. As there are 40 blocks in the con- 
gested area of Buffalo and only two policemen are 
assigned to the 40 blocks, the carrying out of a 30- 
minute parking regulation would necessarily have to 
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be left to voluntary observance by the automobilists 
themselves. 

Simple. But citizens other than engineers, do not 
seem to apply even the simplest arithmetic to matters 
outside of the store or office. 





Wards Island for New York Sewage 
Plant 


In our issue of December, 1925 we referred to the 
desire of the Metropolitan Sewerage Commission 
that New York City receive back from the state, to 
which it had been leased, a part of Wards Island to 
be used for a sewage treatment plant; giving the 
reason why this seems to be by far the most desirable 
location available for such a plant. 

The legislature which recently adjourned passed 
a bill, which was approved by the Governor on April 
5, which provides for surrendering to the city a part 
of Wards Island and giving the city the right to con- 
struct and operate thereon a sewage disposal plant 
and to construct and maintain a sewer under the bed 
of Harlem river to Manhattan Island. 

This matter having been satisfactorily adjusted, it 
is probable that the sewerage commission will pro- 
ceed to complete plans for a sewage treatment plant 
at this point and submit the plans for final adoption 
by the Board of Estimate. 





Biscayne Boulevard Lights 

In our issue for February, 1927, we described and 
illustrated designs for traffic signals and light stand- 
ards which were awarded prizes in a contest held by 
the Biscayne Boulevard Association. A contract has 
recently heen awarded, amounting to about $62,000, 
to the Westinghouse Electric and Mfg. Company for 
the lighting units, most of them of the pendant type. 
These will consist of Westinghouse-Holophane Bi- 
Lux refractors, which control the light which would 
otherwise make bright areas around the standards 
with areas of darkness between, distributing it with 
considerable uniformity length-wise of the street. 
The refractors are enclosed in rectilinear glass 
globes. 

The contract includes 304 standards 16 feet high. 
23 standards 19 feet high, 32 standards with lanterns 
and 35 traffic posts. No traffic towers have yet been 
ordered. 





Rating Water Power 


A national agreement on the methods of rating 
the water power of rivers has been reached tenta- 
tively, according to an announcement by the Ameri 
can Engineering Standards Committee. As_ the 
question is one of international importance, the co- 
operation of other countries is being sought before 
any final decision is fade. 

The use of horsepower has been common in the 
past, but as the energy of water power is in practi- 
cally all cases delivered from the plant in form o/ 
electric current, it seemed to be most convenient t» 
express it tentatively in terms of kilowatts. This 
the unit recommended for expressing capacity 
water power sites, which capacity should expres 
the theoretical potential power without deductio: 
for losses in water wheels, generators, transformer 
etc. It is also recommended that the capacity shou’! 
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be stated for two rates of flow, one called the 90 
per cent. of the time flow, corresponding to a flow 
available 90 per cent. of the time; another called 
the 50 per cent. of the time flow, corresponding to 
the flow available one-half of the time. 

The committee desires that these tentative rules 
be discussed fully and frankly by everyone interested 
in hydraulic development in this country, to the end 
that they may be so modified that, as finally adopted, 
they will represent the best American opinion. 





Wrapped Garbage in Sioux City 


In Sioux City, Iowa, garbage is collected from a 
population of about 80,000, twice each week in the 
residential, and three times a week in the congested 
districts. The collections are made with horse-drawn 
wagons which are owned, operated and maintained 
by the drivers. Each wagon carries a load of four 
yards and is covered with canvas tarpaulins when the 
load has been completed. The householders are re- 
quired to drain and wrap all garbage and provide sep- 
arate containers for rubbish and garbage. The gar- 
bage is sold to a hog feeder who pays the city $250 
a month. The hog feeding yard is centrally located 
and in this way a long haul is avoided, the longest 
haul being five miles and the average haul two miles. 

The department collects 7,000 tons of garbage and 
18,000 tons of rubbish and ashes annually and keeps 
within an appropriation of $50,000, and receives 
about $3,000 a year for the garbage. 


Building Roads With 


Gasoline 








North Carolina pays maintenance of 
highway system, interest cn bonds, sink- 
ing fund and administration out of 
gasoline tax and automobile license fees. 





By H. K. Witherspoon* 

When a gasoline tax was adopted in North Caro- 
lina in 1921 at the same time that a bond issue of 
$50,000,000 was authorized and the statement made 
that these bonds would be retired, interest on them 
paid, and the State highway system maintained from 
the revenue derived from this tax and from automo- 
bile license fees, there was considerable skepticism 
as to whether or not this was possible. The results 
have exceeded expectations and today North Caro- 
lina has a system of roads second to none in the 
country, which has not cost the taxpayer a penny 
hut which has been paid for entirely by those who 
use the roads. 

Not only has the system been financed as above 
outlined, but fer the past two years a large surplus 
has been transferred to the construction fund for 
building new roads. In addition, the overhead oper- 
ating expenses of the State Highway Commission 
an! those of the Automobile Bureau of the State 
Department of Revenue which collects the tax, have 
been paid from this fund, and the tax is being cheer- 


“Assistant to Chairman, North Carolina State Highway Com- 
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fully paid by the motorists for they see results in 
the excellent system of roads. : 
_ For the past three years receipts from the gaso- 
line tax have shown a steady climb, which clearly 
indicates that the citizens of the State are taking ad- 
vantage of their good roads and are doing more 
driving. This increase is not confined, however, to 
motorists of North Carolina for, during certain sea- 
sons of the year, the State is visited by tourists from 
every part of the United States. ; 

The following tables show clearly the receipts and 
expenditures from the above fund: 

REVENUE 

Gasoline and Auto Collections, June 30, 1922-June 30, 1926. 


<r $ 2,828,649.18 

carer ahi oie od ER Oe RO ek ee, 4,900,063.62 

REE PES ct enue cee mia raya Puce den ded 6,907,585.79 

1925 Reed reel erie nuke aie Wien eoticiiane ecioee lemme nt cio ake 9,435,925.50 

DR ae aes ao i eee eae Roache 11,915,092.61 

DISBURSEMENTS 
; Interest Sinking 
Maintenance on Bonds Fund 

ee $2,103,928.46 S 2eReeeee on eb ecess 

. aaa 3,266,556.49 eh 8 ) arr 

1924 Skea ea 3,276,138.80 1,891,692.50 $1,250,000 

ee 3,402,738.85 2,756,931.73 1,250,000 

DE. Swarkwswse 4,630,448.19 SOPaeTett 8 8=—s en hws eee 
Credited to 

Administration Construction Fund 
eT ee eee Seenette 8 8=—~—«C hw ew ne 
DE sehvevactionewancs _ h * | rrrrrersr. 
RE sie tied cola ines Gok goa ee Pe es 8 8=3—~——e we eee we 
SET ant aha ares oaks he eS 250,971.30 $2,619,685.17 
EE Sore whales aan 257,548.56 3,867,120.22 





Two-and-a-Half-Inch Paving Brick in 
Recognized List 

Taking cognizance of an increase in shipments of 
2¥%-inch paving brick from 31,802,533 in 1925 to 
58,468,007 in 1926, the ‘Permanent Committee on 
Simplification of Variety and Standards for Vitrified 
Paving Brick of the Department of Commerce of the 
United States,” at its meeting in Washington March 
31, reinstated this size in the list of recognized types 
and sizes of paving brick. 

The revised list of recognized types and sizes of 
vitrified paving brick as determined by the committee 
and the percentage of total shipments represented 
by each size is as follows: 


Plain Wire-Cut Brick 





MT ars cig te cwonchaiows wi 14.1% 

DEE: boWidh adeeb wwe none 38.2% 

Pe EE déwswawnwesssaunne oes ee 
Repressed Lug Brick 

We EE Vo wudeekaieskwneebe xo 14.5% 
Wire-Cut Lug Brick 

ke? yl rere 6.4% 

79.1% 


Note :—Remainder of 20.9% made up of special sizes 
or types not included in recognized list. 


The survey of the industry, made by the U. S. De- 
partment of Commerce to serve as a basis on which 
the simplification committee annually makes its de- 
cisions, revealed a big increase in total shipments of 
paving brick for 1926 over 1925. Total shipments 
for 1925 were 353,588,777. Those for 1926 were 
413,125,469, or a gain of 59,536,692 for last year. 

The 2%-inch brick was the only size showing a 
notable gain in percentage of total shipments, repre- 
senting 8.9 per cent. in 1925 and 14.1 per cent. in 
1926 
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Road Construction in 1926 





From information furnished by about six hundred and fifty county and state 
officials, tables have been prepared showing road funds raised and spent in 
1926, and length of each kind of improvement. 





Through the cooperation of about 600 engineers, 
surveyors, and other county officials, Pusiic 
Works presents for the eleventh time its annual 
survey of county highway construction and prac- 
tice. To those who furnished data, Pustic Works 
extends its:thanks, for without their assistance, this 
information could not have been obtained. A grati- 
fying number of these men took occasion, by letter 
or notation on the questionnaire, to express their 
pleasure in furnishing us with the data requested. 

Information was asked regarding highwav ex- 


penditures in 1926, types of roads built in 1926, 
the total of each type in use at the end of 1926, the 


use of highway equipment and machinery, and the 
practice in regard to bridge and culvert width. 

From figures presented by these officials it is esti- 
mated that the average county spent nearly a quar- 
ter of a million dollars in 1926, and that the total 
expenditure for county road work is now probably 
in excess of half a billion dollars a year. 

Of special interest, as illustrating the general high 
type of engineering in these counties, were the data 
received in regard to bridge and culvert width. 
Analyzing the first 369 replies on this subject, we 
find 270 counties reporting that, on new construc- 


(Continued on page 188) 
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Information Furnished by State Highway Departments 


Standard Width of 





Greatest 
allowable Maximum Are bridges 

curvature allowable & culverts 

full width Are shoulders 





—,Main Roads grade 
STATE Other Radiusin Hard Sur- of roadway, used; or 
. Main Roads Roads feet or face Roads including paved full 
Feet Feet degrees Percent. shoulders? width? 
I cine cia dds gcxba ng ale Ob eA dake 18 16 200a 6 Yes Shoulders 
INDY Saila o dy wih on terea gs Weg rey aaa Gah d GaCRRES eae 20 300 ad 6 Yes Shoulders ad 
a ha alae Sire phase eon: Ga pw et 18 8 500b 6 20 ft Shoulders 
ig iaeiedta 96 die pine’ Bera eats ats deel SAL OR Oi 20c¢ 18-20 300 7 Yes Shoulders 
8 ait riers quate Senne OWE Ra ae eo eae 16-18-20 16 6° 6 Yesd Shoulders 
kina digve iia es Ria cece, Bee bs ki Danka 6 Cita 18 18 5° 6 206 Shoulderse 
EE ie 094. Bap abn: 6 Hee seed ge danahids a irae is la 8 1 18 4 f ¢ Shoulders 
Mai etire Gui tiairies ead ae wae eae as Ron 18-20 one 38° 6 g Shoulders 
ah sek eich axa hele ree taoh alin tel Sa plereeerd tee 1 18 500 6 h Shoulders 
RR ia a Soe rine wich ids tle "e: re ok Miads eye ark is 20-27 16-18 No standard :f Yes Shoulders 
CO, sicincéctuiba caduenn vera teen 24-40i 18-20i No standard 6i Wider Both 
rag gr leraiegin tas it i vee) @ Dah aw ore wep 20 18 5° 30’ j Tj 30-40 j 
io eae ans eo GA WOR we eae SON A ede 18 16 k 6 k Shoulders 
I eS: lari iat caren oligo Toe PGSM uote ws 18 18 11° 38’ 6 18-20 6-ft. shoulders 
i sahil: ar aie on SWS ok wT A aw Ow wa 18 18 28° 51 l Shoulders 
NS 5 id coreg: aLabicabr asso doh aiere DOO we eine 18 18 350 6 m Shoulders 
I SAN on eave Wier bite ele MS Maas 18 15-18 200 6 n Shoulders 
Ng ou 9:5 Gerd We we aleaie sea Ss 0% 21 18 23° -250 ft. 7 Yes 3-ft. shoulders 
I 0 a Seranlg wiia a, esas e eis Droog ts aber awa 18 12-16 300 6 20 ft. Shoulders 
EERE SS a ie ee Nernaeinr coaea nr we ee 27 18 500 6 Yesr Shoulders 
re re re 18 16 19° 6 20 ft. Shoulders 
EE SS kdic oy 6S weiss RO ROWE Swe Os 20 nea 300 6 4 Shoulders 
tga Gi gig ie ad brkd GCSE SHES Cow ere wSarde 18_30 18 250 7 24 ft. Shoulders 
ND a tid. tor igidilarrg val od GP aan WA Ge Was ears 18 18 500 5 Yes Shoulders 
a io ac pile eib 06a Sein ele mime eee 2 1 200 5 Yes Both 
NN rrr Cr rn ene 18-40r 16-18 6°-8° 6-8 24 ft. Shoulders 
I i scenic ar ag igh REA Gee elec 18s 4°-10° 7 Yes Shoulders 
aa og ae arene eo alig Ole eee eee 6 18 18 10° 5 18 ft. Shoulders 
onc ow oa. ew wet how me ERR me one 18 “F ssa 6 No Shoulders 
I Sis Gaara rsd sas i aw eral ec S'S SO 18 18 28° t Shoulders 
EE ices CAR KETENE Hoy Sow REDO oie 20 18 500 5 u Shoulders 
NS 1a iOS SA s,s guile hehe Ee Hi whoa Waa ee eee eae 18 16 200 5 ac Shoulders 
i oa einai we ew 6 Os: a oes aww wee 18 18 23° 7.8v Yes Shoulders 
é. ) eee saath act hah eaaw wan puna oats 18 18 30° w - 24 Shoulders 
West Virminia ......ceeeeeeeeecceerreees 16-18 16 100 ft. 9x x bothx 
Co. ee ee ee tee ee 18-20y i Variable Variable No Shoulders 
CANADA 

ea eal Saas arene D. 6. WS.a Oiale ORES a eS 20z 16-20 40° 4 18 ft. 
Re rere eee e Tee 18 16 cara <a ae 
DEIUOOR. cccccce iah acaba earae. cahoots Z oe piles — Yes 
EEE Se een ee ee ee 16 14 No limit No limit Yes — 
EE a eee eee 20 14-16 19° 7 aa 5-ft. shoulders 
BUINOO WGWATE TMIOARG. ..« «6 cccccsvicescccce 14 12 No limit 5 ab Shoulders 
I eer b 6G ainsi donee > weno 202 ae 16° 7 eae me 





WIDTH OF ROADS AND BRIDGES, GRADES, AND CURVA- 
TURE—COMMENTS AND NOTES ON TABLE 

a. A radius of 200 feet is used in the mountain sections 
of Arizona. 

b. A radius of 500 feet is usually used in Colorado, but 
sharper curves are sometimes used in exceptional cases. 

c. The usual width of main roads in Connecticut is 20 
feet, but the Boston Post road is 40 feet wide. 

d. Bridges and culverts up to 40 feet span in Delaware 
are full width of travelable roadway, including shoulders. 

e. In Florida, bridges are made 20 feet wide, but culverts 
are made the full width of the roadway, including shoulders, 
which are uniformly 6 feet wide. 

f. Indiana uses the standards of the Bureau of Public 


Roads for maximum curvature and allowable grade. Start- 
ing in 1927, plans are being changed so that all bridges and 
culverts will have a width equal to the full width of 
the travelable roadway. 

g. In Iowa, culverts are made full width; I-beam. slab 
and deck girder bridges, 24 feet wide; and truss bridg s 20 
feet wide. Shoulders are 5 feet wide. 

h. Bridges are 20 and 24 feet wide in Kansas, but cul- 
verts are made the full width of the roadway. 

i. In Massachusetts, widths given are used on tan: ents. 
The 6 per cent grade is standard, but is deviated fron i 
special cases. Bridges and culverts are made wider tha‘ the 
travelable roadway. 

j. Where the curvature can not be held to 5%4 decrees, 
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Michigan uses a sharper curve. A 7 per cent grade is the 
approximate maximum. Culverts are full width of grade; 
bridges are 30 feet minimum width, and 40 feet on primary 
roads. Shoulders are used generally, but curb and gutter 
occasionally. 

k. Mississippi has no fixed practice for curvature. Cul- 
verts are made full width of roadway, but not bridges. 

I. A 5 per cent grade is standard in Montana, though 
short stretches are permitted with 6 or 7 per cent. Culverts 
are made the full width of the roadway, but bridges have 
a 20-foot roadway. 

m. Nebraska makes culverts the full width of the road- 
way, but bridges are 20 to 22 feet wide. 

n. In Nevada, culverts are made full width of the road- 
way, but large bridges are not. 

bp. New York uses a radius of not less than 500 feet 
where possible. Bridges and culverts up to 40 feet span 
are made full width of travelable roadway. Roads through 
villages and thickly settled communities are paved full width, 
but shoulders are used elsewhere. 

q. North Dakota builds culverts and slab bridges full 
width of roadway including shoulders, but not bridges over 
22 feet span. 

r. Pennsylvania main roads are normally 18 feet in width, 
but a width of 20 feet is provided on heavy traffic roads 
adjacent to cities or terminal areas. Dual type paving has 
been used in widening existing pavements, consisting of 
adding 10-ft. traffic lanes on either side of existing pave- 
ments, resulting in paved roadways 30 to 40 feet in width. 
The allowable curvature depends on topography and cost, 
but an effort is made to keep curves below 8 degrees in 
mountain country and 6 degrees elsewhere. The established 
maximum grade is 8 per cent, but every reasonable effort 
is made to keep grades below 6 per cent. The width of 
roadway on two-lane bridges is 24 feet, and in populous 
sections, or adjacent to schools and churches in rural sec- 
tions, footways for pedestrians are added. These vary from 
3 to 5 feet in width, or more, on one or both sides, as condi- 
tions warrant. 
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s. Rhode Island laws limit the width of hard surface to 
18 feet on tangents, the department being given discretion 
in the matter of widths at corners and on curves. If a town 
wishes the metalled surface wider than 18 feet, it must 
pay the entire cost of constructing the additional width. 
Because so many roads pass through built-up portions of 
towns, there is no limit on allowable curvature, but outside 
of built-up areas, the maximum curvature is kept as near 
4 degrees as possible, and seldom exceeds 10 degrees. Ex- 
cept in rare cases, 7 per cent is the maximum grade. 

t. Tennessee constructs culverts the full width of 
roadway and bridges with a 20 foot roadway. 

u. Texas makes culverts 26 feet (the full width of the 
roadway), and bridges 20 feet wide. 

v. Vermont uses a 7 per cent grade, but permits 8 per cent 
for distances less than 400 feet. 

w. Virginia has no limit of curvature, but tries to keep 
under 30 degrees. There are some 8 per cent grades, but 
every effort is made not to exceed 7 per cnt. 

aw. West Virginia permits 9 per cent grades, but seldom 
exceeds 7 per cent. Bridge roadways are 18 to 20 feet wide 
and culverts full width. 

y. In Wyoming, gravel roads are 18 feet wide. 

gz. There are no hard surface pavements in the province. 

aa. In Ontario, culverts are made full width of road- 
way, bridges 24 feet, and sidewalks 6 feet. 

ab. In Prince Edward Island, roadway width on bridges 
is 17 feet, but culverts are full width of roadway. 

ac. Utah constructs culverts full width of roadway, and 
bridges 20 feet wide. Shoulders on paved roads are 4 feet 
wide, and on gravel roads 3 feet. 

ad. In California, minimum radius permitted in mountains 
is 250 ft. on open curves and 300 ft. on blind curves; in- 
creased where topographical conditions permit. General 
practice, 2 ft. to 5 ft. dirt shoulders on each side; in some 
cases grade paved full width. 
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Information F urnished by County Highway Off icials 


Money Spent in 1926 in Maintaining and Constructing Roads 





State and County. Sources of Funds Used for Maintenance and Construction Amount 
A— — spent on 
Alabama: Total Spent Local State Federal Aid Other maintenance 
eg Se hide io ea $100,000 $10,000 $60,000 a $30,000 $5,000 
EY 55k we nana da ae eae eeneee 25,000 10,000 ee 12,500 
8 ESSERE eo Ey Sate mate ore se eee ae eae ene On coe 50,000 15,000 a 15,000 
NN ids scarred cube Giga: boa ee aR 65,000 None 10,000 10,000 None 50,000 
le een ee re 187,000 15,000 172,000 —— £ ;+(f©is»-~«. 40,000 
SE nites sath oe waekien ae iene cing ew eee 475,000 75,000 a =)  eece- é4qo§ Huns 40,000 
ew acidu wislie aes d eAed ame ae 50,000 None None —— #&#&3§# # 4 42weene 36,000 
Arkansas: 
ee eee eae 7,000 None All a re 7,000 
Dallas TT cere ee 22,348 10,000 ee  — te =n 10,000 
Be NE Since ics own sense teas 6s 110,000 44,000 60,000 None None 6,000 
ee aa cia Sack wip caomae a eniekio am 60,000 33,000 27,000 None None 60,000 
California; 
Alameda Tee od wa 46d wae eine aiken 856,820 208,812 ee 8 8=3st. «fice — gribice © aetna 
eer renee 1,033,852 None 372,534 None None 910,558 
Me. TU CID so v0 cv ass scinsewcwesens 200,000 150,000 eee 
(NRE cca it SR a RS AEE Spa 488,475 459,533 28,941 None None 82,337 
| ME ROE RRAR OE RSS Sierra Ras a @8=—tétER ws ee: cage i. t@eece  — | Steele 
Colorado: 
ESA ee eee er eene eer 21,000 500 7,500 re 15,000 
Larimer ss aecspk hia Sala vcs ac RU Sea oe a a ae 244,829 178,762 AR 880 Sg 108,844 
ee Ne ls Co wecanawnes ene 350,000 50,000 150,000 160.000 @ 8 = eases 20,000 
SS SPS G Ser Saar ae ae ree 67,000 60,000 25,00 a te Most 
Mesa ninth sinigiolciy nis ait sina ee ana ee 160,000 70,000 30,000 55,000 5,000 70,000 
WI ee aigig ae mina aba Raiowok —— 0 e 32,860 None )__...... 49,290 
Delaware: 
Nh aa ic ste Ae pide eg arte 149,335 368,834 ae 35,786 77,528 
Florida; 
ere nee earn vn 608,978 338,978 270,000 —— 8=3—C—™éss 48,624 
rs Etec ee oi is ie aie de ace ———— = =——(s a  =3—l(‘(ié‘( A UC et 15,000 
RIERA ROGET ORT R Rte 553,336 All c c c 100,560 
ae" ete emp aan ate 60,000 35,000 25,000 None None 45,000 
Sarasota SEE Oe ee Pera ee cen ee ned 1,703,959 1,703,959 None None None 192,455 
.- Sal Petia a Saige trade vest ion am a eae wm areas 180,000 140,000 40,000 None None 40,000 
2 OT a: 
LL Ae I ee ee eee Pe NTT See 500,000 50,000 ew 450,000a ..... 20,000 
Echols heSs aNd OOR SRA Reneentenedeeses 12,000 All None None None 3,600 
a SRS Ee ee OER Spies Tears Bie 30,000 27,000 3,000 None None 8,000 
ay DD aienGWaw pus waa dew Re EER Tee eee 72,000 All None None None 72,000 
a ie eine ag tae pew Glew SaieD acces 15,802 5,334 10,802 None None 15,802 
bed > Sa ed acetate Va erie slg Sa: puis sai ce laces 114,886 94,886 —— #£§ i«es j <«weee 24,901 
RQnOs 
I os hoe hire oe Os aeciatinnate aie 300,949 171,730 None aes 6 6@6—6——t—é=—=tl ln SS 54,656 
ponner Lee ea eee eee ee at Moe 337,239 107,804 4,435 111,000 114,000 32,021 
, siiciaus eats accaaaedm ame ae wae 64,774 60,774 4,000 None None 10,716 
PE 6 caneeeetacdescnbenec ones dss 80,316 54,442 None 25,873 None 13,000 
tet ii isos dg db spr sn Sp Ia I — eh None None ~)__.a aes None 
NG Sd ccd hac vawaduruaee sia erase 10,237 —— 2. etc.  «5us jo osew 10,237 





































































































State and County. 


Idaho (continued) 
NS araeh as ice ais:ie-s105s010 A Piaile renewed een 
EE 5G Ne Sa whi ade Kaee-4 we wine mineie 


did alia cis alvs cal aoe ch on agra shar ei ava Sore knee 


EE. Sink i eralgte diy Sub Aig chs owe oaiaikiaeiawce 
Illinois: 

Ss airaievalie depo wo cb wines gle wleiw le aw ee 
ND 3 accion iol deste wien divenl asi (ehiea er8s 
RENEE IR Pa eS Pron te Sener eee ener 
a aaah his tle, cae a cphay cabsene GNIS 
IY Si dnsg Sane Gikeids-e einem ewewaines 
I ar asieg gw arinacarin wich wader alee leia ir sebiaeae 
NE Ciel asi arsiaceha deg isa ne'er em. cist ane iis Gree 
EE Shi nig Gp 0.a imide eae ie ew hae eee 
YY 65h soo gs hots: i'd whut woo plane Bias 
geaper NEE beeen eR i aa ea eR 
Kan 


ee ee ee ee 


y= COR ERE DHS WEE DAR ee eas 
IS alice a cis pies aoigschins cae aia aaa 
I hair igs ahs alba ese Wak 6 as rw Se ceiks aap abe leer 
I atatahcis cigs Skew ccqhars ar wise eaves a Gea enews 
EEE SESE te pie amie ene tater aan 
IONS stan Whang digo: ee wie Se ar ehere aaa 
ig pics 4a gah a wa REO W ee Keen + 
I, ad. 5, uae ara dee coi arene alae aie 
aoa ahs 6 die Foe e ABW RRIR a Sea wie 
Ne Seiad niccids min Digi alarsreialwese aaiaias 
NS i ite wrstite ive grigilatalecRavaow ateiens 
I aa scares Diidig i uns arneraiarene ted tus o ee 
I Fei jorge ares alae Prewioo me vie hears 
Indiana; 
Ge eb ps: 0i8 pi 6x Ae WWavdiw. av8te. 056 ee oe 


EL, 5.0.5 5-< D6. aedeewonenwwewvioeie 
EE Tabs ava oy hole as ocders eeu eames 
ae a See ne rare ere eee 
gaa hg appli ick ia and shea oh vacate 
IT Ta aig Sabi Gorg seve torei'g tae wineisinos tere ae Aa aw Ale 
NS Nat cal Vis rales Sictna vari ghaa gaia pa anew 
Putnam Se re ee ee ee ee 
a Nia Fa ox 9 acoso i B6sh Sco Say re wi Rahs 
I acc inna ar eiveng yl a'seipiciier alia ail nhc wa 
hk beaters cats Gp sein vaca, at lee eas 


SE, See sw Kceeu cu yeniec moana 
a ava Sad S14 wos raha Sk Wicwbb ie veo 
NN, ative (a dan wiki wires Ghaie whens 
EE oe PWG REA RG IES Geman RAE 
ND ind scab ere im dare aa area eked oe hue 
ENE rao ne ane ted 
I A at ecaranprill oreo eee alae 
SDA air ne res 5) Sr' R08 ilaveisaianw Bee aie 
I yr airs cosiGuiah io. er Gide. ak ils9 co erika 
si. ar aaa Ge igeac rah Wilds ule aio igs 


a rh aos car erin GOvinivak ad Wes aii OER od 
SESS ES ener yr eset tte Pte ee Be 
a eg i ie cae ea 
ERTS SERGE Rees eae are ea Pn 
I cdc aie passe Gis ss Gio sp BN ce COD te 
i ied ape pc em omip?sd ip rds kr ash Reise a 
I rat alse oS waitsccipenia anid ovate omens 
NOD 6556s soiel Gin oxo 00's Wie wee A aed re 


I. Yalocdlai cg Svy acecicei sienna bieleyerens aiarere les 
I 2g 0d, Ghat in encid a tatag eater gail aeareten 
ecg al She a ai dhe PS OP OTe WE WOR LO 
I ce a a nae dh ag Gig ng cag a HOR Llis Dnlie rec 
I ola a2 aS de gh she GA ARERR ee 
I ash: cai-a o> at die vaio Wo. O NiSa G4 we we 


Nea 5 5. 5ealid a Wee e-e-2 Goo Dik Gia IS we O 
NS = hig 505s coo ou: wise a alates See ara ae 
an art dice bg nuee a are PM e eS OORT 
RED, ik chine. td. 6 Wi-5dy eed Pele OO Te ww OR 
I da cae eh sod ag dic are loin aipacerig le res 
I na Far cela lglaey Sera re eae eee lie wa 
SERN eg” eters erent ee ot 
SI 5 Gregg ois caren win eroreie De gle ais 
I fae Sacer sh ctlarias a sah eis ace at oa a Siw io 0 sie ee 
OE Re rr re mm 
NE, 5a ctnd mare ce waeia paneer ela atlas 
rte ahaa igtibcucal vd ete War aler miaie ee eretael ee 
I sac. ceteris dh AG ae t0i GER tera tiga ae 
IN hale achat ie elena wierd ipuing michiae wi ala © 
ee rere ery ener eer eae 
ED Riou: (aig pias eaconecale aie a SoMa RR aS 
IN dhe coh cranes Sallagn ig. Ge al AS a ional ener’ 
es is aN decid Glial scan Road 6 we EAR aon ac 
i oo ol ala cole alia ag 61 a eae et 
Kansas: 
ES Guid SPAS ind eee eb esos 
RSE ar Dee ee ea Ree ee a ere mere 
EY Gaia as Agila weiae win Ge CR ewe ey 
NN BSG hdres sired Barak ok aes ASE e aes ® 
DE 9 Sabah orang th anra'nie he ache Weenie ae es 


Total Spent 
132,412 


240, 589 


510,000 
92,000 
70,000 

178,000 
79,000 

3,000,000 

125,000 

182,000 


110, 000 
162,000 

25,000 
179,166 
160,000 
141,843 


109, "000 
100,000 


116,261 
160,000 


155,525 
101,000 
212, "000 


236,000 
300,000 
38,694 
284,500 
60,057 
78,000 
100,000 
370,000 
110,764 
129,000 
56,483 


350,000 
400.000 
130,000 


120.000 
252,000 
575,000 


97,000 
125.000 
319.828 
334,763 
350,000 


PUBLIC WORKS 





Sources of Funds Used for Maintenance and Construction 








Local 
65,973 
14,553 
17,361 

240,589 


150,000 
92,000 
70,000 

178,000 
20,000 

300,000 


80,000 


160,000 
141,843 


67,484 
6,000 
136,000 
166,000 
80,953 
158,000 
60,000 
94,199 
61,000 
85,000 


78,000 





116,261 


73. 340 
175,000 
30, 000 
25,000 
25 5, 000 
145,000 
175,000 
181,300 
34,906 
30,000 
370,000 
85,272 
31,084 
1,000 
90,000 


100; 000 
280,000 

30:000 
128,799 
116,800 


560, 099 
130,000 
100,000 

21.000 

25,000 
118,629 


37,000 
36,000 
153.496 
200,000 





State 
26,595 
None 


360,000 
None 
None 
None 
5,000 


2,700,000 


None 


18,596 
600,000 
19,000 


13,000 
14,000 
22,606 
17,000 


20,000¢ 
31,000 
26,000 
13,000¢ 
29,000 
32'000 


None 


45,000 
100,000 
50,000 
26,000 
15,0002 
14,000 
55,000 
91,000 
100,000 


153,919 
None 
80,000 
250,000 


16,1942 
78.000 
88,315 
450,000 
85,008 


14, 000 
28,000 
None 


60,000 
10 000 


26,000 


Federal Aid 
39,863 


None 


None 
None 
None 


31,000 
None 


ee eee 


None 


None 
20,000 
98,719 
21,303 

124,000 








Other 


None 
None 
None 
None 


None 


None 


— 
) 
> 
=> 
o> 
> 
= 


25, 


51,5004 
None 
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Amount 
spent on 


maintenance 


84,308 
95,000 


45,000 
163,000 


4,000 
150,000da 
30,000 
100,000 
80,000 
45,000 
100,000 
1,000 
85,000 
23,782 
7,000 
216,310d 
40,000 
95,000 
105,000 
25,000 
30,000 
65,000 


48,239 
76,762 
19,000 
40,000 


89,996 
40,000 


47,000 
109,000 
72,000 





30.000 
65,000 
17,500 
43,000 
HS.N7 
B8,550 
60,000 
110,000 
175,000 
50.000 
22.712 
98,500 
63,997 
87,600 
13,430 
28,374 
30.000 
77,244 
70,000 
130 057 
T5000 
139.842 
161.685 
165.000 


40,000 


20,000 
55/000 
200.00 
58.06% 
55,000 
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State and County. 


Kansas (continued) 
era ho. 9 is. sw ibe oe OS A le 
I aces ce ati ior Geis awh ek eR AO 
I ati 1a Sth x sdartgs ict gy tee to aa ae ee wd Tae 
ERIE ATES beeper eee Seer ager pee 


IR, oc Soke ain a pae mae Ge wae 
RRS Rc re i hte oe sennsn ners ke Manes #17 ne rae 
See chad slkta ai cee eh a ee ee eles Oe 
a ara taihid'd A 4 aba tae le oe ee ae 
ris acs is 85 op gla tg ic ok we a 
PES IS en renee re Ene Pe Poy meee 
ay ot aig a ecb Sten algo ea wee me 


NE hg alg wala hrs ao ate amen eee OE 
ee re rere 
POD. Givvckwvce sd se aneeessesee 


ia eta ceaisex a, a Ak a ese wo Ae a 
Ee ae a eae ae ew ae oa ae ee ek 
te aia ih caNig alin gel a Ware sett aoe ie eels 
ala i le baba SEM Owens a eae eee 
la gg isha Sears a crea lg iris Gol weg nia 
Ne acne piiemie ae ee a eke eo eae we ~ 
NE Ds gai a ad) Ew aca ard a a oO 
EE a sc oes cu ae wee on aR ORS 
ie a aaa aid aie we ae Ge wee ae 
Kentucky: 
iain ng bao Selah eee RR ON eS 
I a ad ang are wee ala bow ee re ee ee Ae 
EE icine ag ahi aie 255 ae R wee ew 
IS oo ao a og. 0o a wlan wes Oe ae we RIN eww Oe 
et ova iain tee ieiss ie BW esd Sala SOR Oe as 
I. Siciate ico aneardigte atk ua x wre wo mee 
0 SS ere re eS eee ee Ce See 
Louisiana: 
a ee eek 
I ere a aaik ec ae wo kde POR et 
I os de ne aia ih Sth Aca 6 wh OR a 
ee TE SO eer ree 
Maryland: 
ll EE ee ae ee oe 
Michigan: 
gt ae ee ey ee ee eee 
ic tas iereh kesh SA mnie OTR A Te OR 
SE ae aneeae ene rater pare ek ae 
Ce aie We Cae ee oak a a ee pie 
SSE rae arene terrapin a aan 
al ital aia id uid ae hana ch daa OR Hoe 
hig ie ai se: greic ive sari Wid pk ee See 
I docs sossch ots ihito" eck or sca eres te Os wae 
sd cd ey caleba Re ele 
PPP ere ee er rere ee 
a a Maas rd alate ete aca eae aN 
OO OP er Trt re 
EN eos cba e Wiig nial aa eae ae eee eae 
ES & dicahd we a ow 4 Vinee os 02 6S Fe 6e Coens te 
a. rr ee ee ee ee 
Minnesota: 
ee tan 4 a cw dies sae Ree Te eee 
anh aliae ing ainn ina ap wie, Riilig a Sit wr hw alae 
I aia G) ig el iw awake: went le ee 
a. rrr eT ee oe ree ee 
a da ied wi eee Sr le oe ae we 
OS eae ee 
EE ain 6 Baise Sao es bs CORSE CRORES 
Ee eee rte eet 
fer re ree ee eee 
Cnc eee eel king eee ees ae te 
CE ec covaeas.  iNanwed eran eenions 
I os doe ce + eee ae ee aes 
CORREO ccccccccc cece nenseeseonsss 
SO EE o. ciGa ba6eee wea eee AS wee 
a ieee pee @ awe Se bw eee 
SE ee is on eo heiG ian ee 
ND 3 od dn a elgg hE OR A OE 
OS ra er ee 
| Re rr err Pe ee a 
0 ae er rere ene ee es 
= ee eee rere ra 
Eero Tr re 
PE, oa mcr dk canes weld hene bdeeen 
NE I EN a5 oa yg Wine a minima wiser ne 
NEE ere Oey arg 
Oe EE niin conse eee} esa en rene ene es 
re ert re ee ne ee 
ee ree re rt 
I oh cis aictdiaie aie ans eRe ww Ome m 
ES ee ce cea papa wa ew eee eee 
ig iclaress idler alee a eon eae wel 
Ss 8 is aS piel arma ele 
EE eee rr 
oie oa aid bid ws ob A ee OC WAL 
I oe ses fai at eT 
kk eae arr errr ere 
SE i cores aca Gane ee Raw ae 
rer Pree Tr TT ta 
EI Ter ere 





PUBLIC WORKS 


Total Spent 


300,000 
131,507 


170,000 
40,894 
40,600 


15,000 


100,000 
100,000 
351,263 


109,500 


429,904 


200,000 
252,041 
90,541 
142,417 
120,974 
114,222 
72,000 
146,058 
75,000 
188,614 
125,250 


125,776 


203,815 
75,000 
143,274 
255,000 
65,000 
222,376 
2,305,968 
49,487 
149,275 
59,546 
56,621 





Sources of Funds Used for Maintenance and Construction 





, “’\ 
Local State Federal Aid Other 
600 #8 = =«=—ss casas 15,000 = = § dees. 
25,000 ae! 0 0—té“ité«C HH 30,000da 
weak i hme 45,000 219,000 
56,874 ——_— #&3&§&34 «ues oo «esp 
507,655 95,000 63,008 None 
152,208 None None None 
28,000 48,000 cS) ee 
200,000i 11,330 a 6=———té«— tw 
20,018 ee beeae Ol ages 
16,000 35,000 = = seco 3,000 
5,616 36,879 None None 
a 0L—“‘i« HW 38,000 None 
150,000 10,000 40,000 —..... 
139,000 34,000 oe @8@=—«é nw we 
Sioa 16,287 48,000 are! 
195,058 100,481 fe 
153,030 None 27,570 None 
32,692 24,117 14,098 23,313 
86,797 18,800 14,972 None 
eer 54,000 None ae 
28,908 78,057 None 40,191 
250,000 None ase e> 8 = =—=—=—i(iétn tn wwe 
i 16,990 38,000 EES Te 
86,000 67,000 43,000 6,000 
20,795 43,864 24,863 55,087 
17,000 a 8=3Ff «Fs éeeee 6—OtftsS Oe ie 
38,816 41,917 12,000 None 
14,000 36,874 6 60— nw ws 
85,000 40,000 15,000  —.V.... 
18,177 ——— 8§=|—oeeee0U060~C«CO 
40,000 None None None 
15,000 None None None 
a -  8€=63|6fEe ee 60LdllC ClCH Ul (tlt 
ee —lC( UG 060lClC i 0 tttiC 
30,000 ae 0 loteeiw0Ct—“i‘“‘t‘C 
10,000 50,000 40,000  —— ..... 
seen 145,000 135,000 ppkoe 
se se oe 
60,000 None None None 
425,000 ———— —6UCc ( SkLz;LES) ||. 3055 
120,000 30,000 ee 060 * eee 
233,448 None None None 
77,474 err ee 
32,684 160,000 None 43,019 
30,000 20,000 None None 
85,000 —— =6—CS~<S HS hUlll—“(“‘“‘“‘~C nh? 
1,219,417 er 87,881 
270,000 a  —60—t—“(“‘( CF! Uh6U06UC~C 
31,000 40,000 None 50,000 
ar 202,130 sata 227,773 
228,271 106,072 None 166,729 
27,844 67,237 ee 060t—“‘“‘C‘C 
70,000 SRE 
33,214 a = =—Sts ee 688 
41,592 20,953 None 36,772 
48,000 119,210 se @=—=—és ws 
71,115 None None None 
65,340 21,275 None None 
58,018 ae 458 
60,000 20,000 —— =—=—t—“‘—si— RC CG 
42,329 22,603 None None 
ere 130,000 Pere re 
ee 20,000 None None 
70,541 20,000 None None 
100,733 ct ere 6,987 
——— llc (le 60th 240 
89,413 24,808 ——s @#&£8=—=—_ so heawreue 
47,000 ee |) ‘kewces- jo § (ates 
69,199 ——— = =—Ssf ee 38,419 
55,000 ae 6=——<i OO ULULUlt—“—tiC 
138,141 14,171 21,811 18,029 
ee 19,000 ‘ones Kennene 
111,283 ——— @ scone $$ ‘eked 
147,405 22,728 None None 
316,549 —— = 260m jg.§ «imag 
112,000 20,000 None None 
re 19,000 None None 
123,481 19,134 None None 
inal il 19,000 None None 
88,056 25,594 None 3,462 
33,123 22,782 9,232 5,975 
140,000 21,000 None None 
None 51,628 None 119,009 
94,275 a 8 8=—86°- 4th —CllttC‘t:t«C 
42,713 20,560 None None 
ee 19,687 caiiiaty plies 
117,000 SE ns ee 
aria 19,687 ateleeu patentee 
168,146 32,687 None 2981 
ee ea 20,000 ewe Samoa 
on ies 34,633 sr ance erate 
200,000 24,000 None 31,000 
aR 19,000 rr —ewe 
sah dale 21,000 None née 
2,256,071 49,896 None None 
30,476 17,327 None 1,683 
se eile 17,225 None None 
None 18,922 —_——— 6 6hm—“ié«— ew 
37,170 19,540 None None 
















































































Amount 
spent on 
maintenance 

16,000 
10,000 
35,000 
17,421 
189,800 
50,881 
12,000 
19,446 
18,377 
14,000 
18,000 
18,500 
30,000 
94,000 
150,000 
68,595 
44,400 
26,000 
39,611 
57,829 
47,790 
130,000 
50,240 

55,000d 
22,423 
11,000 
33,504 
30,000 
6,875 


23,000 


None 
22,500 
35,000 
20,000 


71,263 


54,000 
20,000 
50,000 


108,000 


40,000 
48,592 
80,876 
30,000 
65,000 
396,646 
60,000 
60,000 
155,056 
173,328 
27,388 
30,000 
21,497 
26,747 
67,210 


37,347 
13,769 
15,979 
13,000 
14,494 
60,000 
46,138 
18,000 
24,360 
26,239 
30,634 
29,000 
20,736 
30,000 
42,806 
19,377 


17,000 
40,105 


20,000 
67,618 
41,000 
27,500 
27,418 
231,585 
18,844 
29,644 
16,241 
10,768 





Stute and County. 


Minesota (continued) 
a aN ia Bt Whi 6 ahi or ia aire Lane wah Niwe Wee een 
ON POE eee ee ere 
ane i dne.g Sie SAGO RS RTS WES Ok wie 
ED: (9.054 gaa piaieé bo ae Ea aus ae ae 
Steele ......ccecevescccrcccccscccccres 


a sarc ta dh aan ek ghcaeiae hi ad WR ok ew a ee 
SRE Re SRE ne he etre ae tenennyery amr mr 
NN EE Oe Or 
ID oe ria canna erase Cle nme ee Sa 
SSR athe eid. aces bNe- aie oo Na. Dera ea N's 
a as ceria ie ie ia wer a 
Mississippi: 
WE ag oS ed nc bd pe Cee nwn dee ew ale eee 
Missouri: 
EE ihe .te Mor reis kee Reuweiee Nel eeae 
I Ghai dark ile: ish Maa ian a a rk ak I ea 
ESI EES: Ree eee oe eee ere ee 
SESS chil ia wea Sw ems aale wale adie ea aw 
NE aire Sealer Bde ahik OG ORE IES aS ee 


EE Sx dreiienaple iy pao eke a kre eae 
SN Cia ie doch cand ie. abibin id eae o Re iat we tree eles 
ES SS Pee eee eee eee eae ae 
aS das a gs dunce Saeed Sat gist WYRE: oe 
Ng che a ga er eiere Re Wate ees mieelns 
Montana: 
CS ee re ee en ee 
iin kg hie Pw Sed HS a ae ERS 
rr re rear ee ree 
I nd cic ase sre Oa ES A 
I a nre'e GiererareGhe Sanaitip ek ete merne ahs Ske 
PR er rrr Te ree re rr 
sh She cs wah le Wace aL kw 
orang Sead ew Ce pe Bo ee Oa Oe Sle 
NN daily aia Caer as AP ar OK Oe Oe 
BROTIGER .cccccccs peeerecrecevsecccees 
CS ECCT PTC TOC Te Te 
Nebraska: 


NE is. e's W660 EDA OCTETS GHEE TREO 
pO ES emer a a 
a oat aie hia a TARA este HNO Ore ME ce 
oats orc ein GRINS HH SOS a DEAR an 
IN 55. o-5.5.-4,010:65-0: 0109.6 Wee 9 oe a 10% 
SO er rrr re rr ee 
New Jersey: 
on 6G. a: a haa we en wie RES 
aN. sa Se ipsa serine io Okie -Riak ie SOS AOE 
er reg at 0 Siwie wine's SIRS we wa eiene SO ere 
I RS ns cpik ge RAS CO CEO NMR ERIE CET 
New Mexico: 
it cise pip eeahh Sewer e ree eeR peE es 
OO ee ee ee 
New York: 
CRAMERMGUR 2c cvccccccesevesbhocest eens 
er ar ee ee a 
Jefferson 
Madison 
Onondaga 
Orleans 
Oswego 
Steuben 
er ae 
Wyoming 
| EE Pee eee RP Enna mir art amr 
North Carolina: 
ee A gigaia eearh 65 OWS WORD Rie OR Rm 28K 
lias gtd <6) Suh eo He EHS 
errr eT eT ee ere ee 
eer er ce ee 
en ee ee ee 
PGPGRMIMANG 2.nc ccc scccccrevccvsccoeses 
oi Aaa hae CHS Sw See ROP ee 
io gi ais Sig ore b.wt Ree WORT PROS 
0 SSS er et et ee re 
North Dakota: 
ar err ee ee 
| SESE Penrice mars faked ° 
PT PCr er Cr 
i oc lo bddk a Oak 6 heeds Beare ewethe ees 
Ohio: 
ee Ce er re reer 











sr ins ia 6, Wi TO a Ra rH OL Wa eA 
ocak neh ocean nad Cee Rae eas 
NS det ore or Naiahne wire e eerk he eaIe on 
Ren ter ee eee 
I Sg ois a ca raahshpn siriose ae armbar ei ase 
ated aaa ioid oidic ater wa ark ore ahaa ae Oe me 
EO ee ee en ae re oe 
SSO Pee errr es ere 
EEE eee v eh corn wes ewened oa oe Va ee 








Total Spent 

133,477 

44,842 
100,600 
139,000 
100,999 
110,010 
140,000 
325 Ds 00 


80,000 


124,000 
59,000 
30,000 
40,000 
59,964 
69,000 
30,000 

500,000 
50,000 
16,843 

129,837 


80,422 
141,843 
45,400 
130,000 


20, ,000 


30,000 
100,294 
30,800 
82,653 
470,000 
243,000 
200,000 
125,000 
89,207 


795,493 
1,246,085 
1,471,212 

425,000 


7,000 
10,000 


1,844,000 
308,286 
550,000 
260,000 
901,847 
465,000 

1,355,000 

1,548,313 
333,957 

75,000 


100,000 


eeeee 


102 O00 
425 000 


100,000 
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Sources of Funds Used for Maintenance and Construction 


Vox. 58, No. 5 
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Local 
96,477 
23,858 
75,603 

100,000 


124,000 
59,000 
30,000 


6,805 
38,734 
520,826 


25,000 
100,294 


44,653 
287,000 
50,000 
200,000 
50,000 
89,207 


654,906 


7,000 
10,000 


316,400 
38,730 
414,000 
153,510 
582,893 
89,659 
325,000 
500,000 
58,590 


20,000 


eeeee 


17, 250 
484,600 


226,000 


157,607 
185,389 


200,000 


1,126,000 


None 
40,800 
325,000 







sseee 































































Amount 
spent on 
State Federal Aid Other maintenance 
20,000 None 17,000 22,048 
———— 8 806..shees jj§.  ‘abbaee 6,686 
———— —t—“it«a WG 3,861 20,777 
Se ee 29,000 
17,000 None None 24,200 
b> 2 591 None 16,994 34,559 
19, ——— situ cay jeoue 29,000 
240,000 a. eee 40,000 
16,720 ———- £ # qo gaeamse > i  .Sammsets 
———— = ease io «em. 30,000 
ee ee 19,000 
ae 0 6©—~—t«C HL ' V42 12,079 
22,000 mOMe 8 8 = ivers 80,000 
None None None 40,000 
None None None 50,000 
None None None 59,000 
None None None 10,000 
None Nene weve 25,000 
None None None None 
oneimh jj  iwomeem jo |§§ ‘asus 3,000 
a 8 <«steec jo “swe 20,000 
aaa j§ Mmm None 25,000 
None Nene go esses 50,000 
None None 10,034 None 
a £stens> jg ‘erieus 27,624 
None None 28,394 21,767 
33,952 CC  ——— ane 
None None 29,282 7,000 
2,500 Se @=—S—tséegps 46,000 
ee 26,800 53,139 72,000 
ae = =—ssi(Ciiee 6060C—“‘C 2,000 
0 250 None 5,000 
None None None 28% 
29,460 None 717 4,001 
eee. -seeee: | wieuwe 6,600 
ee 060i UCtC—“‘it‘“C 18,000 
eee ‘Swe §§ grander rene 
mie 8 aie 15,00 
38,000 14,000 None 10,000 
183,000 60,000 None 200,000 
86,500 86, rrr 55,000 
ae 06C~« a UlUlUlClCCCtC(i‘t 29,290 
aac ll or see 30,000 
50,000 Sa000 8 ——s a wives 30,000 
None None None 65,399 
140,587 None None 182,534 
253,000 aoe | mttaer 253,000 
250,000 None 79,962 241,086 
98, eo le 6060 298, 099 
None None None 10,000 
741,100 170,000 616,700 763,400 
ee i 
66,000 None 70,000 140,000 
Cf ee 28,000 135,000 
9 wiieee j= © woes 49,115 
ere 6,259 
A ee 60,000 
560,000 225,000 70,000 350,000 
225,611 140,477 1,123,634 807,053 
——— 8 Seeem jg. “‘ipaiers 27,000 






























a eames 4 |‘eemes 20,000 
Roni  .§ ‘sivas . .§.-«»«-aauattuns 18,000 
joa  ‘eiwwa@ oo “eisiswe 185, ‘000 
None Nome - _swsvc-» 96,000 
ane spar 300,000 30,000 
None ee ee pares 
50,000 100,000 None 75,000 
22,503 45,007 28,603 38,000 
14,250 [ —t—“‘(‘(‘éC 3,000 
105,000 219,000 181,400 50,000 
None I —— 80,000 
173,607 121,845 15,631 20,000 
97,581 111,081 nae r 63,219 
None None None 200,000 
15,000 None 40,000 72,000 
86,000 None None 200,000 
40,000 None 11,000 44,000 
a 8 8=—6likeeine jj S000 102,000 
60,000 46,000 i i  .esec 195,000 









eeeee 
66000 - + # + + #§£=¢¢086 


, 10,000 0 
95,382 27,300 eas 50,574 
45,000 5,00 rt 
















o oe 
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May, 1927 


State and County. 


Ohio (continued) 
DD CL ectéveodabdessh 6 6eeheu mead eae 
i on So ee eidwk wae ele hws oan Ome ee 
Sandusky .......cseccccccccvessescces 
panes o440645s ses eases ewes es 


EE GER b dae eee ROS ee RE 
DED eecndetnueess bane teeeneeet ee 
aon bas SORRDKEO SEE OR RE RES 
Oklahoma: 
EE, S666 eas 540440 eR ESOS CEO DE ReD 
PE co 6c bb 66 swabs se hw Mee ee ee ee 
DEE. vest ebescd eens torewerenee 
PCY <n 6h cvwenwaseicetenaeoeeeae 
PE ocd ss CeCe Re ewes wads eee wee 
PS ect eenGhes ce 6 40s eN henKeees Sens 
Oregon: 
Douglas Pipa WlE we Oat ain ere Gi eae Wiens he ee Om 


CE cee cae een HOC DORN SON Ose Hews 

CGO 6 och 0 0 cee csarsoncresesceeee 

EE 6 6S s MEM ESET OT READER SSS 

ee ed eee eee eee ies ewe 
South Dakota: 

Te PEE 6.6 4.0 60.0696 6 er eek we weevns 

Pe oC siege nea e eee asae bkheee a eee 


PCT TTT ee eT eT 


PE Ktoketicttond peaeehaaeeeee are 


DE. 64setbssrtbncnsebeneeeseeeee os 
DE, guia betn ee eet ses 4peerene nee 
kia Gk gs Gig 6a swe Ce Oe Ae eee 
Tennessee; 
re ee ee ee. ee To 
Haywood 
0 ee re ei eee 
Madison 
MOREBOMGTY 2 cc cccecsccrccscescceveves 
Texas: 
pO Corer err Teer rer LT 





Virginia: 
ic ii cariietda ket aenek aba w leeds 
EEE EP ee re fret ee 
eS reer rTeT Te ere TT 
WEBGUI nc cc ccccccccvevevesovceces 
i hee RO ewe eS CEES TE SSS 
ES nod bsinnrhiominine ewe eee eee 
pO errr rr re Trt tee 
Washington: 
Adams 





Douglas 
etc ce gent ken ede ngiek eae ae wee 
OG BUNOOE coc ccccccwceec ween sieeses 
ON Er rrererrr TTT ery Ter 
PN SEED goicccsesceunnescdvceesees 
et ace wee ee ee eonee une ew 
WE WEEE cose cccccccccocoeveceeses 
tC st 
West Virginia: 
I  n66 6400 664.4400 008089600000 099 09 
BEE Cctbateseerweoo4ones400ese 000 6% 
i Oe Teer CT Th 
WYOMING .ccccscccccccccccvccccvveves 
Wisconsin: 
pS ERT PTET Te ee 


ng ia aie inna aad aed isi aun eens es 





We ne aia emu Ge 

coches soens oenensa save 
Wyoming: 

DT cule tei seriggniewesneawee 

i ss nebke ee ene eee Rea as 

BONED. oc udccesssbesen000sv.0eseees 


— 


Total Spent 


,000 
350, 000 


51,228 
190,000 
301,000 
120,000 

52,200 
222,729 


300,000 
561,116 
170,000 


200,500 
34,000 
155,791 
55,000 


75,000 
163,062 


75,000 
50,000 
60,000 
100,000 
57,000 


310,000 
50,000 


70,543 
78,000 
377,000 
190,500 
142,000 
85,000 
16,765 
425,000 


237,000 
206,391 


459,000 


43,504 
126,820 
275,546h 


PUBLIC WORKS 






Sources of Funds Used for Maintenance and Construction 
— 





c 


200,000 
240,000 


50,000 
293,000 


1,756 
190,000 
91,000 
120,000 
43,700 


478,944 
138,000 


92,000 
16,000 
101,791 
55,000 


20,000 
14,257 
40,000 
80,000 
None 


88,298 
30,095 


8,000 
30,000 
34,000 

100,000 
57,000 


4,500 
6,000 
11,000 
3,000 
25,000 
150,000 


110,000 
20,000 
43,900 


133,110 

30,500 
181,436 
245,000 

28,000 
540,798 
175,000 

63,877 
317,000 
168,000 


142,000 
85, 000 
6,765 
425° 000 


21,895 


55,705 
188,125 


000 
309,000 


43,504 
57,522 
60,726 


a—Included in State aid; b—7% of State aid; c—Not included 
tax; h—inecludes city of Sheridan; i—For city paving. 


State 
200,000 
40,000 
80,000 
76,500 
None 
15,000 
66,000 
78,000 


49,472 
None 
159,000 
7,500 
92)565 


82,171 
32,000 


90,500 


36. ‘000 
None 
19,010 
15,000 


16,000 
50,000 


eeeee 


100,000 
30,000 
7,600 


165,893 
108,573 
103,651 

93,346 
107,000 
125,188 
143,763 

30,000 

47,000 
150,000 


in total; 


Federal Aid 
60,000 
43,500 
79,500 


60,000 
49,000 


27,500 
None 
None 
None 


None 
None 
None 
None 


eeeee 
eter 


None 
87,875 


Other 
64, 500 
24,000 
36,000 

458,498 


None 
None 


18,000 
53,000 


49,369 
500 
None 
None 


None 


None 


eeeee 


None 


eevee 


seer 
ereee 
eeeee 


None 


ereee 


~ 





Amount 
spent on 
maintenance 
40,000 
80,000 
140,000 
135,000 
130,989 
90,000 
70,000 
150,000 


32,981 
50,000 

8,000 
75,000 
22,000 
13,565 


100,000 
200,000 
70,000 


125,000 
6 ), 000 
55,000 


20,000 
68,766 
43,628 
17,000 

8,817 
36,760 
20, 000 


75,000 
50,000 
60,000 
100,000 
45,600 


15,500 
32,000 
31,436 
220, 000 


eeeee 


074 


d—inciuding townships; g—From gas 
































































































(Continued from page 182) 


tion, all culverts and bridges would be the full width 
of the travelable roadway, including shoulders: 22 
counties reported all culverts, but not all bridges 
as being made full width; and 14 reported culverts 
only in this class. Fourteen counties reported some 
structures, presumably on the important roads, as 
being made the full width of pavement and should- 
ders; 31 counties stated they were not following 
this practice. 
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WORKS Vor. 58, No. 5 
The improvement in highway practice that is 
taking place is illustrated by comparing the above 
with conditions as to existing structures. Of 
these counties, 28 reported having no full-width 
bridges or even culverts, and less than 10 percent 
are full width in 52 counties; less than 30 percent 
in 102 counties; less than 50 percent in 160 coun- 
ties; less than 80 percent in 212 counties; and over 
90 percent in only 35. In 31 counties culverts but 
not bridges are full width. 





Road Construction in Counties in 1926 


Bituminous Concrete 
Miles in 
Miles County, Width of 
Builtin endof Improved 


1926 1926 Surface 

California: 

EE ee ee 10.1  * ae 

Ec aterd eines em eCew Ee em weenie 220 16 

Te Se COO cee ccesecs venewe 17 15 

Ne cats Sitch da eee eee Saws e 11.8 1742 
Florida: 

CS adeno scare eo eas ee 120 120 18 
Idaho: 

agro aighioieare aie ere athe 7 13% 18 
Illinois: 

ia cyt eae seat 5 30 
Indiana: 

I oe ac casera eee ew weed — s#0een8 

CO er rer re 12 12 18 

easy eke LRP RO. hee 4 18 
Kentucky: 

ne cre gee ame SS SerGee Ce syakes 
Michigan: 

EE ia ck ca cee erk aenederd 21.2 18 

EE Slee inn dine ele CREW WIR arses 42 20 

ek cee eeeeeedk aweeds aa 
Minnesota: 

NS hie sic. e ieee a ao0 Os Y% 4% 20-36 
Nebraska: 

es tc bearer ee eeaeae —- ~waeenen 
New Jersey: 

SC coe Geek pea Siti 49.9 20 

Pi. KK Ueapagenne Ria ee Se wainns ee 

ES akc gg lp rin gupe we uaa swe 6.2 16% 18-20 
Ohio: 

EE Pidciind ec piniar ew leeTka ee” “eRe ee 5.5 16-18 

CS a ere - wéienne 18 

EEE emma ees rer a Re | 2.3 26 

ely oo Basinere ine RE RSSR seesanS 3% 16 

NE ete ee Kae Mo s.. ep Views 5 16 

| ES eee meer rere 34 16-18 
Oregon: 

ea ener ee eens Seer ex Wy 16 
South Carolina: 

PE cchtcinespreetenrseae —eeeaws 106 16 





Bituminous Macadam 


Miles in 
Miles County, Width of 


Builtin end of Improved 
1926 1926 Surface 

California: 

0 Ae re ee 7.9 58 15 
Colorado: 

ER (ase cid Said gianni Were enenmuatoln 2 0s ae 
Delaware: 

A earn ara - «ewoueas  Neires 
Georgia: 

hans GA a ree eee een ida: eam 5 18 
Tllinois: 

SRG Ae eee Cee ame:  KeCT eS 5 30 

PE. oe eeeesestow es seonen 2% 15 
Indiana: 

oso bg Ste ate a wwe xe . <<aican *#cetwe 

ete dng eke tae esas e ee. Sane 39 18 

pS ee eee ee eee ee : | er 
Kansas: ; 

oc arg REECE UNG Ree hs 13 erro 
Kentucky: 

ee Pe dGiee ens oie. 2 aewews re 
Michigan: 

ea. ca gh sag <i ee eae aoe I ce Ssusas° #66 eet 

TOC eT ET eee eee 6 5 20 

PEED canoes esenes Sxsions 54.6 24-26 
Minnesota: 

cid aie op. 4 06 om aiaietar on teres S 4.1 9a 
Mississippi: 

Warren IRGC Ma ghian ke ewe ane trees 45 14 


Missouri: 





Miles in 
Miles County, Width of 
Built in end of Improved 
; 1926 1926 Surface 
New Jersey: 
DEE SGtaviwnciwemekawsas evince 7.3 14 
ee i IG eee aeah gl aioe oe 8 8=s_ Se ee wi 
I Sc ata dors ane Reel ecole a wearers 1 20.6 18-20 
Se en ere ee es ee 7 21.2 s 
New York: 
eee eee 15 re 
ee ere 43 295 10 
ES Sala atc tg calls aaa ne lento 10 59 10-16 
I a5 95, war. thw hoc sank teach So 8S ee “t6eee ‘reac 
I fe ordi te els ait baie uate sa 7 35.9 14 
So a sana aie tex @tele-wee is 20 117 14 
I eis. aca anlas Bs sare tw Oar Welate a . sackun 10 
Lo ee, A eee ee  witeee -ssente 
ME disor tikes Gd 6 tees oo % 4 peas haa 
North Carolina: 
REGGMIORDETH cn cccccccesnces nr ee 18 
Ohio: 
ice Sioa a wudiawhiieine eacsiart a 75% 10-1¢ 
I igs sat tae cal akties acu ay aaa OS a 
abe anata ess ieiah Si eraibe draveiaree saeco 18 
BR io Was twniew oman 60 100 - 
EC iccnG cd rsietbhieaio.  aanilantns 60 - te 
ee er ee 15 212 16-20 
Re eres 22 102 10-16 
NE See ceites Sa ceca amittyees  einiedaea 42.1 16-15 
PE ie De wicket —ecnenane —C—Aaaee 
Re Par oe 2.7 30.7 10-18 
IN selene hd plata acres SRSA 3 14 
Ee rr ee ee eee 
I Rae aia race eas wien lent 75 10-18 
I 6s ins ng a bigha cele wee 12 503 16 
EE Acai cligd cule aeiameleaieee aeeaiek 24 18 
ordi gs 5 ware me SUE 3 114 10-18 
CD: Greddy <5 een eae aoe oe 3.8 162 16-20 
I te clas lig ocasa aw aches aes 3 13% 16-18 
Ske nehe team, aaa 5 16 
PS aa Ripe yradie Oe pce ee eee % 34 320 12-16 
Texas: 
a eve aie neem kie, Same ie ae 37 16-18 
Virginia: 
ES ee eee 7: cones 14 
rece ickiagksiew es —ohaneee 75 16 
West Virginia: 
co AS re eae 10 15 16 
Wisconsin: 
CN SG ec eg aS ine ~ a Semetaems 2.1 20 
eases Bea Ames “Sosy “Waawses 





a—9-ft. center strip, dual type; T—by town. 


Warrenite-Bitulithic 
Miles in 
Miles County, Width of 
Builtin end of Improved 
1926 1926 Surface 





California: 

sie eoceire caren a a ae ae 
Colorado: 

SS errr ore 6.7 14 18 

EP See ee 3% 7 p= 30 
Idaho: 

Ee ee ee rrr 6 24 
Iowa: 

eek a awa witeiaie, «eRe 4 24 
Kentucky: 

A ee Se ae ee 3. lf 
Louisiana: 

CO Eee ee ee ee 
Minnesota: 

CS Ml ing ies 4:2 Rie ore errs 1/4 y, 
Nebraska: 

I Nile 5s 5 ocak oa welerein V4 
Washington: 

I Bocca ces eceeeree ee Sie'e™ 2 

ee SP fo ccecccccccs Seeder 1.5 
Wyoming: 

PE OE ic ceeds renew we —ewtelen 10 30- 





e—City and county, 








'’/ Shandon ee 


4a 
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Concrete Reinforced 


California: 


es Te ee 


Colorado: 


LEE kee ksn near senser ees 


Florida: 


CO SE gocvscccnancenes 


Idaho: 


ED Fh toy eee teseesees 


Illinois: 


ee , re 
SRE kes ce sesessseveeades 
reer eS ter es 
cS TTT eee 
i. eee bac ceenastabeds* 
DE: cag képesiees ogee seen ore 
NR fatal od oh i apa eae’ a ee . 
WISOOUEO oc cece cccecsscces 
eee 


Indiana: 


pO re ee 
CS | eee er 
rc re 
PEE. bb ews etn ten eens eee 


Iowa: 


TROMOGM cc ccccccvccececcsese 
TRO TEBE occ tc ceccesves 
DID, ng 5 40s cece sepenwses 
Corve GOorGe ...ccccccececes 
| PPT ere TT eee 
er errr cree 
DPEFENOMER oc ccccwtenscvwsses 
ect ea ip ha ee ee ce ee 


Kansas: 


Aer rere. eee ee ee 
ee a 
ES, eels abe Aon ee aaah aw eee 
 ccande ene ao'e wel 


Kentucky: 


Serer co ee 
ROCRONSIIO 2 ov cccccccvcesvece 


Michigan: 


COTO neh Oh eh areseceesos 
ed fn ae i 
BO on ebcsswesecsesosnssnes 
TAVIRGOOM 2 cccevccccocseors 


Minnesota: 


eer 
Pree re rr re rT Te 
ee ee eee Tee Te Eee Te 
WEDDED 6.6 668.6 65500 HHO 0%% 


Missouri: 


DEE § Gianiens du da sawon see 
DE cediseeana ce sees rue we ee 


New Jersey: 


DL sae e wacuwe sNee see eds 
fer Pe ee 
ee ee ere et 


New York: 


ROOD nonin 4 6 60 65.619 24 0 O's 
CRAUERMEER 6 occ cc cc ecivwess 
rere ee 
ce, SCE eT oer eee 
i er a 


North Carolina: 


PE: Cibbsteuy este naeetweses 
i, rr rereren 


Ohio: 


Ee Pre eee ee ee 
cia ok ooh ct gta G tool a ali 


ere 
NN icc can dana ainoe 
wii, pO CE CC EL 
ES er err 


PE Coc a een wen 
PE See ne oe 
Warren 
Wayne 
Wood 

Oklahoma: 
Woods 


7 South Dakota: 
nior 


Washington: 
Whatcom 


Wisconsin: 


SOR BED pic pa ach ues e0.00« 


Shebovgan 
Woo 


a—On centers; b—total, reinforced and plain. 








Built in 
Miles in 
County, 
end of 
1926 
Width of 
Improved 
Surface 


1926 


Miles 


— 
= 


bo 


— 


to 
vr 


ton: 
MH oie bo 


or 
~ 
tle 


Ni 
cr 
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Concrete Not Reinforced 


California: 


Ee tirade ses hee ob oe 
DE uh 60s 0.94594 69459408% 


Colorado: 


RS SAP er 
SE dé. pe nse ee ee ee ew ee 
NE lie de aes sey delta Dials 0 dare a 


Washington 
Delaware: 


EE 6 wal ani snes kaw es eens 


Illinois: 


ia sgiwndehh tee ede ae 
ES oa ag Sk wg ee we we 
a hat aiid in en php to TS: 
DE. cccevesesanes owe 
ND, Sins ca Win ig ogee nae 

PE An nea k ob eke eee ee 


Indiana: 


a Saas wee Wesleene ee en 


Towa: 


PE Sood ches we chewie owas 


Kansas: 


CE Koes ne be wneniewess 
TE ‘actin cnuwrineenewo ne 
EN ae ee 
SSeS rrr es rere: 


Ee re re ree 
PE Sines wa we cow we Vewen's 


Kentucky: 


PE bc nos vee secevenesea 


Michigan: 


ee eee a ee 
DE  -cveeueeesesoeeea’é 


Kalamazoo 
Schoolcraft 


Minnesota: 


CORE. 6.50665 60004 0064 640 -0% 
ee ee ee 


Washington 
Nebraska: 


PPS Tr tr rr Lt Te 

a ee eer rer ae 
New Jersey: 

pS PPO rrT TT ETT Tee 


New York: 


es se ee ee 
Sin ca otk eo S450 eS ene 


North Carolina: 


Perquimans 
Ohio: 


6 i's Ants ena aases 
ee eels erase heh ww 
ON OCT O  CT CE 
pe PTT TT Terre 
DE osacd6ede6s00e S00 088 
Pe” 26s ceekvien beeen ee 


Muskingum 


CE cctes eee vesnecucves 
ES, oe a rs es Nie wre be Oe 
I Sn oc aaa ne a eek Oa mw ele 
SP, ccc bene eenneen eens ess 
WS kas 60.684 Daas aes 


Oklahoma: 


CE ee ee 


Oregon: 


PE code ceed cae ea ene 

SO eee ee ee ee 

oO ee rare 
South Carolina: 

 acsus ocean eee ones 


Tennessee: 


PE: iscessweatevesenwns 
Washington: 

PR ccoewneweneecew owners 

TE cccasedicusseed eee e.s 

Gray’s Harbor 


Walla Walla 
Wisconsin: 


PD ctereddesessecusitawese 
PE stectresnnreeeeeve ab ae 


Fond du Lac 


PE: cata nese eae edema e+ 
Er er ett 
ad id on ee Oe lees 


Washington 
Wyoming: 
Sheridan—c 





Miles 
Built in 
1926 


S—by state; t—by town; c—-city and county. 


=f 
a. & » 
ze aes 
Sich Fat 
FOES 6B Ew 
oe: saeteas 
16.1 16 
2 16 
1.2 26 
7% 18 
errr 
31 9-16 
185 10-18 
25 30 
er 1% ses 
716 18 
5 18 
8 18 
7% 18-28 
9% 18 
Ly Serer 
10 18 
1 18 
12.3 18 
8% 18 
2 28 
os 25 
6% 18 
42 20 
49 18-20 
at 80s # ae eee 
(eSeen 32 

37 1 
6.1 18-27 

> ‘oon 
 -weniee 

an oe 
2 18 
23 10-16 
10 9 
me  ¢s6sees 
| rere 
52 20 
20 18 
97 9-18 
12 16-18 
23.7 18 
20.6 16-18 
14 18 
4 20 
63 10-16 
11 14-18 

a. 

12.6 18 
4 16 
9% 16 
6% 16 
22 9-16 
?() 18 
iiedevate ss BAe 
45 18-20 
3.6 18 
"133.3 "16-20 
71 16-20 
10 20 
138 18 
86 16-20 
11 12-16 





Florida: 
Sarasota 
Illinois: 
Douglas 
Iroquois 
Livingston 
Indiana: 
Grant 
Miami 
Iowa: 
Black Hawk 
Scott 
Kansas: 


Miles 
x Built in 


Ceoeeeeooeecsecoseeersreseoe ee 8eee 


DE ctivsededeosnernsess eeeewe 
CE 6 Hic escee CWE EES SO a % 
PE Cc ceidcens Rite eeeee. Sa ewes 


Michigan: 
Calhoun 
Kalamazoo 
Minnesota: 
Ramsey 
Mississippi: 
Warren 
Nebraska: 
Lancaster 
New Jersey: 
Camden 
Essex 
Mercer 
New York: 
Chautauqua 
North Carolina: 
Perquimans 
Pitt 
Ohio: 
Ashtabula 
Butler 
Carroll 
Jefferson 









eee sreeeesreseeesteeereese i e8eees 








eoeoereecreoerereecosneseee 68 8 88 Oe 


So ORO CHECTSCOCECCCOCOCEOOSE CBOE OS 


Pee ee ee 
eeoeeerecccccesseee 


eeeeee 


Ottawa 


Wood 
West Virginia: 
Tyler 

Wisconsin: 


ee ere ate 
a—and block. 







oeeeee 


1926 


PUBLIC 


Miles in 
County, 


“end of 
& 1926 


o 
es 


Oe CO}; Omen 


Improved 
Surface 


Width of 
H 
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Graded Roads 


&§ 
3x 
aBs 

Alabama: =a = 
Ge oo air ginks als cat bk tatiana 200 
Sb naan 6p are oro wie Sheree 10 
NG incre Gree atenas arebacw Saree 125 
SE 6c ancdwweqemesans “ 100 
Ee eee ere re 150 
Ne siliig sh.0 sn hee ah OS ° 30 

Arkansas: 

0 ee ee wa’ “esha 
iar oiigs.9 dais wi6 So eee a6 20 
PC oT er 14 
EE ink S646 40. w diedwe ne o0 4-6 350 

California: 
agli a guinea iam aoe ai 1.8 
EE ea iment eee a  dbwuere 
RONG OAECEDR OSS. SHOMOE 
Bee TAUNE CRO. occ cccccess 60 
ac PERCE MERC OK Se Rees 

Colorado: 

42 


eoereereeersesee 


Las Animas 
Larimer 


EGGEN cveccece erie ieee 

BEOGR ooccececes . veneeeee 21 

Washington ......-.. aigiaaucan 15 
Delaware: 

rere e re rae 300 
Florida: 

EE cca bets CCC RE CSROO HO 26 

BREE. TOSS .ccccceves julia 30 


eo cere ere essere eseeeee 


Taylor 


Miles in 


eeeeee 


Width of 
Improved 
Surface 


-_ 
. 
C9 et dO 
SaS 
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3% 
Ke 7 
f <3. ee 
uw one ww £E 
sen SEtR S82: 
Georgia: eae ZOES BEs 
ED Sie ccahs aie die-ae eo ‘ 40 pee i ~¢0mes 
Seer ee ere 15 15 3 
NE eis Ga earn avele was Oe eae 50 221 ( 
a ae Cee athe sew ee i aes 6 eee 
a ae eer Pe eee 
DEE. cc ckua Seen eyeeacoeded Seiiedia 750 2¢ 
Idaho: 
DE: ccxodecicecaweswee erates 135 1 
EY Nd opee eee er adwehees 1,100 25 
I bai ino y ahara ere wee aegis 7% 220 16 
OS ee eee 6 600 18 
DEY <tcdvdcussbsvedanwas waeede 500 50 
DEE tcc ccec nde whe aeeeeys a Se oe 
PE Scdcceweareseuesdess sania . ore 
BE) Sica aera eve ee he ee ya 7 437 22 
EE seme nem eaewee 12 130 24 
Illinois: 
PEE, ccsucuseenverseeweses 40 100 30 





Champaign 

































EE, alge eee oso oe Oe ee 20 45 24-3 
DT wivetecovnndae kaw wom a seen 15 
inchs bas dgd ea tee one eae 10 115 30 
ao Gia wats i i ea 20 225 46 
DEE. Wise a hud nt ewneewlene Se . é8hees 24 
aad ae ie Siar oa ofrecer atte gee 8 250 30 
EE «iol gic dip. 0a oe Whe Tbe ode 5 365 20 
PE 56.6664 60 cease eeewee foe 24 
err rr 15 150 28 
(ae er 500a eee 
I an. danas eK . tgivnn. wheres 
eee .— lee 30 
. SI ene 302 600 24 
Indiana: 
Dy area S eae whem eras RS Ae ee 
EE ane ehitinwes tne ew ae “ewe ee 22 1 
Pe Caitgieedertheceee eewews 688 9-18 
Gee RELL RAKED: | “SENOS 500 24 





Black Hawk 
Boone 
















RE, ee cceccbeeaeeneese Aaanue 40 2 
BT ospccccscorcevgces 4% 10 28 
CC eee ee . rere 26 
Se ED occa ccneeneneee ns wee. cpeenien 
DE techs ons eee ne aws 6% 108 26 
oa cewew ame eee s 7.8 54 24-26 
Ea era ren 







ee ae ee ee ee |) a 2 a 













Kc Pk ecnns kere. Tew emke 31.6 26 

Pe vccenctnptionvancex's meee: serra 

Oe ee eee ee eer cme 
Licaeeas sh Rmen ares aes pe-eiaee 26-28 






ee ee 
































EE «scum wie Sele eames ae ee 12 150 24 
EES LE AO eee 12 12 26 
errr err ee er 8 20 26 
DE oeiwina cw ateiee nu wre ire 10 34 26-28 
Co one eee a lee ame at 11.8 16 26 
errr rer 40 . errr 
OS Pre 65 506 26 
EE chins kde a na snla mae wie erate oe 381% — 8 8 averse 
NN cmd er hanenekeeee selene 24 28 
BE, iciecionenwas pp aatnoiatacties ae 30 32 26 
eer 1 36 28 
SD alegre a om anabird 16.8 18.8 26 
PE oo cetkemiinen . Ae “een «semis 
I cd ola le Sate Gracia bte mens 11 120 26 
I te at cuatoctoeioaie Ss Gealee 22 22 26-28 
I. 6464 6 6rer ee eue eens 9 228 24 
DEE. der0ceeserdaso eee - “gaveee 

PEE.” vsscccogseeeinee ss 2 8 830s « sa aes 
PE '° ge.006e00 Sind wee gale Sree Bee sscoves soe. 
oan cwcimewadihina tweed 4.7 139 26 
ERED HE RIERA NE re , ero 26 
ee a oon Scat laa eieids. 1 aaa aioe 36 26 
eee ee 9.3 45 28 
WHEMOURIOK 2. cccccccccscccs ee thtews ‘semere 

Kansas: 

(ela Nears er Toto ara 500 700 20-28 
I dsc ny dieew ance ose Ke 15 62 26 
| a ATE REE ISR eas 7 7 30 
ra os a eusing opie 90 500 28 
(EEE Ee 26 50 28 
en ree 15 46 26-30 
IN Si iringacaaecemor 167 1,469 0-30 
RN nid tics erecsiea eens 25 35 HH 
PE ccceckqecereeun ews 12% 160 rs 
BEE hocon caccossarw aeons 75 129 2 
oo oc ks are aliaisare esa 6% 30 , 2 
| FORESEES SRE Fee rae Ete 40 1,218 0-28 
NS Sc cn coun arcs 20 150 30 
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KANSAS (continued) 


ere 
PE cba tau on a ase e ee 
ED) sane wo wee ease eee 
De £O665 449s 66604 8 dS SEO 


Marshal ... 


EE ce6 cee ens oe kee ew 
ES, $0 i ds icas S45 Oe oe em 
ik wi ik ace grain aca ee 
GEE, wid a6 oe eNenuu enw eee 
PE Canepa vy s0eease nem eee 
I i uit ik sb nae i sa ah a 
Pottawattomie 
0 er eT ee ee 
PE D640 4 64:44 Cee ae ewes s 
I oad ds saves in sola ag tnca oe 
EE, Ai eikeee.e ak dees ok 
id borane a wee giae a a a ee 


Sheridan ... 


NS id ck de Ge. 6 a are We awe 


Wabaunsee 
Wallace... 
Woodson .. 
Kentucky: 
Butier .cccs 
Fayette .... 
=e 
Mercer ..... 
Cee. .awue see 
Rockeastle . 
GEE... +4002 
Louisiana: 
Beauregard 
Bogalusa .. 
Michigan: 
Leelanau ... 
Manistee ... 
a 
Schoolcraft 


Minnesota: 
BREE + sess 
Becker .... 
Beltrami ... 
Benton .... 
Blue Earth 
Big Stone .. 

OW scces 
Cariton ..-- 
CPVET cs0K0 
Chippewa .. 
Clearwater . 
Cottonwood 

Dakota .... 
PORES séses 
Douglas ... 
Faribault .. 
Goodhue ... 
COOME sscces 
Hubbard ... 
Jackson ... 
Kandiyohi . 


ey 


ee ey 


Sy Se eae eee 


Me  cesssn 
Le Sueur ... 
a eee 
Marshall ... 
MOTUIM occu 
McLeod 


an tat ace ksiwuuieue sam 


Morrison ... 
Nobles ..... 
Norman .... 
Olmsted ... 
Ottertail ... 
Pipestone .. 
WOE 26508 ¥< 
tamsey .... 
Red Lake .. 


Sherburne 
Sibley ..... 


Wright 


eeee 


ee ee ee) 


ey 


eee ree eeeeeeeee 


ee ee ee | 


| 


ee ee) 


eee eee eee eee wees 


ee 


Mississippi: 
a 


Tren 


Missouri: 
Atchison 


ee) 


i 
= 
aT 
_ 
Sos 
“a-e> 
= 25 
SEs 
-_ 


Built in 
1926 


Miles 


a 
Co bo bo 
| ie ae 2) 


= 
Cle O&O 


oo 
» wot. 


ad 
to 


bo 
we St 0 et cy et et i 


DOR ARM DI WAWOAITI CIM OW WAIN“ 
oo 8S 


rn 
~s. 


orn. 


bo OO 
CO Go GOO 


KE bo 
co aa 


ar 
“RD DUM TSH OWh » 


Kibo 
CW wWHeal 
PS 


to 


rr 
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MISSOURI (continued) i 
oo rr tr rr 27 
DE: cc ieee beac eeeseeenae 10 
rere rte TTT Te 4 
ST ere rerriTTe 100 
se En es:44-0046004605 0008 25 
Montana: 
BRORVOFMORE 2. nc ccccessccces 57 
CE. ccstéetecioetnweawees 50 
DE é.es05 68 ea dee wes e070 se 136 
PP rere tT 20.6 
DS. nv cee vescseresvces 11 
POCTOROOTE occ ccccsceseceses 40 
, cekec a eee ket an eee wes 10 
So aie ds te a 105 
PR. 2,066 ss 0660s e006 80 
i. rs 30 
Nebraska: 
PE gods csdy soon eed epee aes 30 
Ee Rrra. rr a 5 
Eas Sera arere a ey ye 40 
DE  <--¢svcgeendéew es eaaaew 100 
De: ccine scence seen ene 225 
rr en re 232 
Pe ce eee eee uneee weeehn 
PT Sen keees es eee eee Se eeeeR 300 
TREBURON nc cc ccc sesssvces 8 
Tr ree 285 
New Jersey: 
ee Cee eSe. Peewee 
New Mexico: 
BR, 66 eb wewesteoessawee ene 70a 
Pe SO cc ccceneeesesenass: <abewe 
New York: 
OMOMEGRBE .cccccsccvcesevece 6 
Cpe sccvevesencecsonss§ e0eews 
PE. ons bhi aocc ee 26 Se 0880 15 
North Carolina: 
errr errr Trier 35 
CREE, 94.0 5010:04. 66000880058 10 
ERTS rere ree 14.3 
POPGUIMANG ..cccccccvcscces 10 
SRE ae ere 10 
PE. oc cxncces sted eaeenee C40 e0% 
Cf) erry re yes ere 60 
North Dakota: 
TM MOUS .ccccvccccccvcsces 60 
ON Geer ererrre rr cri. 35 
BCUCUURRT cc cc ccvccceseecece 544 
WEE. 4056 066d sere vcceueges 15 
Ohio: 
Re nce cd edenwoneenes 5.3 
De iciuhweseaseeese vende . weeese 
CORPRTE ccs ceseCoessocsonece 2 
CEE . dicadeeskeun 6esedunees 19 
OO ee eer re ee 2 
EE. Sich de 500 sda FON 008 3 
DEE og. Shee beaseseeaseso ~SbeNsN 
EE ois ch ed eee eet enseeene § ebee 0m 
Pe. Cox ohb eee ee een ee oem 5 
pT Tre rr rrr te 5 
DE: 22946006080 908406000% 4 
ON ee ee eee 10 
PAO coscesevceseseseve 3 
a errr. ro 20 
PEE. nos w nc cereceneens» 3 
BRRRUGEY .ccccccccscacesces§ socces 
TR cuesees0en soe eds eeeee Kev O88 
err errrr sy eer es rr 
WREGRUEED ccccccesesecetivsaves 4 
ee eb eeeeseene. Sawes 
Oklahoma: 
Serre Te reer 35 
LPP rrrerr rer ery ee 48 
vce cépnedenen ieee 6% 
BEOOP BETIS .ccccccccvescese 300 
WE nv ceescscesesesese 32 
WEE (Gc eschdcucdievavesene. “Seeedes 
Oregon: 
DEE cceetecbeneedvecewe 15 
P< b0o0 CHGGRCO COS ONE ROO 15 
REED cnbtcesedowes veaeinns 5 
South Carolina: 
GOOPMOCOWRM .ccsccccsccccses 59 
ee ere ee 65 
South Dakota: 
PY ccstcscsest Cveesnee ves 25 
BONS FOUTGRE ..ccccccvvcese 25 
0 eer ee 20 
PE” ‘creus kcnnd asad eeee Some 53 
PE cssas ¥eeeseuyeses es 26 
ST er eee Te 87 
BARTON. cccvccccecvcsesese 10 
Lincoln ...... anew ees ewes 21 
DE cvcebes ces eveeene ses 8 
CC Pe er re rr 25 
IN a ee india a gl a paar e 31 
rrr kee 32 
Tennessee: 
PE GU vickCa ee a vdelenn en ee 300a 
PE <ccviscd cde edeessees O0Tabe 


MEOMCBOMOTY 2c cccccvcccsecs 147 





Width of 
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Surface 
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3% 
= a. . 
= a > 8 
bod ~& =< 
~ nee ers 
Ler = Eck z at 
seo 5 SES E a= 
Texas: ARs Cos mi 
i ey divine teeinne eee 20 150 20 
ee aa aig wig Back ae 50 150 35 
ON re ee 50 150 28 
Or) re 23 145 24 
NE isa ag GO ue ecg w aces ae 75b 75 24 
Virginia: 
DEE. Gb sinteie p04 ses R6-00%- 40 300 14 
I oa ire aed one «signe aon 10 50 12 
DEE EE ipchencteeeeenee eanewn ee 
EN lias an 00-6160 OE 4 3 12 22 
Washington: 
aise yid io 636 Hanes eaves 16 & are 
eerie hate oi: d-e-elemin ser 6 642 14-24 
EE Te abr unis ope 6s eee eens 10 oe 
I ios coracerengiate nar wid eae 50 3,000 24 
Co Re er re 625 ean 
a ora 9 oc sum wrth 00.8 * 2 177 12 
Wa are ee 2 500 12 
I ate Fat i lcd wel aon aia ta a 21 422 12d 
West Virginia: 
ee tr a aa ba gli 9 aliases aterio 8 10 26 
Se ee eee ae «eniee saan 
EE ooo oa casas ces ceds 20 100 22 
Wisconsin: 
a one. 4 ah anes anane apes a 28 287 22 
CEES Sco eG sete ewww eee Gewese “Giraud 
? cdiveswceeen eo eke gleCe~ et 8 welvee “Searels 
No 6 cie-ein die pi ee-oe 6 . @et-sies 
ESAS See a er ee aS er 22 
NE ate o-ae-t oie traces eee 24 
rrr rrr | ee ealeven 
No ee ee . ere ee 
NT ee akg haich a asp. eg meres wearers me ‘“Sesicms Setrerets 
DE: ~~ fu. ch pede ween e's 5 46 26 
ee KB Gia odie dee Soe Riee 40 50 24 
EE es rere rea — ‘ieee i weweete 
to ee Kae wa wleleo 40 782 20 
re err 20 200 24 
OS rr re ee eee 5 10 36 
oto e fai-nsinoum sincere Sis 20 350 18 
Wyoming: 
ibe Sie ligisanware oer 88 292 20-24 
I igsaicks Geese sn hw tno 116 375 20 
EE Fo oe we ais be eee ee 24.5 747 > 18-28 






a—regrading; b—1925 and 1926; e—city and county; 















































d—and more. 
Water-bound Macadam 
33 
F Ps a4 
al + oe = : CI 
ae 2 er) i et 
Sa & —iecd § = Fy s 
= So a. ge 2 
Alabama: sak ZOSS a he 
lacie 6 Gh ake ene oe+ 5 «@esesk  —comega e 
Delaware: 
as a cnihae eee eee oe — 12 
Illinois: 
it eckkcGidecceciehaws <ebwes 15 12 
EET OCT TCT CC CTC ee 7 aren 
NES oso pe cinialaiangh worn > are ee < oe ciens 
ei a Ae aaielaioa ies  euiaaruhs 5 30 
DPE occc ceweccsesoene 1 104 9-12 
Indiana: 
SE on kcaghars wgsia ace Sw wo ere S) “«eteee senor 
ae ee —— =>’ ‘eee 
Ee eee p eee m  <cinewiee 154 18 
CE oe Sica eee Sh)  eeee ed Cl ae 
DEED ci ccc seeds eneve +News re 
ee Rae eRe I RENEE 113 
ES eS ee a 12.8 12 
te E Gee nn cates eae. eae 7) Cio atemee 
0 re ee ee a”) kereue - ‘aweee 
Kentucky: 
0 EN ee 1 50 14 
ee en 5 ae ade aed e eee ws 2% er 
Michigan : 
ao ok a wale a aes bee e828 5 11 20 
Minnesota: : 
is cia ancien. Gerda’  . cnmemens 
Missouri: 
TC 6 re kihekeeeene een ww 25 16 
Montana: ; 
cep eee Cee eRe. 2 18 
New Jersey: 
cab oe dhe se ermeer ees J 73... inawad 





ee 
SCEUDOESE CS OCCOS OSCHEOCOCOCSCS® 8 =6&p OH OMe 










New York: 

SOC eT Ce 35. 

CO EE er ae et ee 18 10 
EG sikietNerereheatrein we iene 8 10-16 
APPS eee ee a since i waeceien 
EEE. cae hateCee Cece sete +eRSO® 296 12 
EEE ee ne ee es 
ois nS 6 wig wses-wualeletnacen a? | pens 16 





North Carolina: 
DOE, Sieceesasigeenss: j§=§B  essoes wesews 
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WORKS 
=o 
e oe 
& See ont 
lw 2eeo = fs 
S=R S208 =e 
=s3 sees SEE 
Ohio: Sas =Oom = 
Pe Cccctacebweticecws Goa 10.7 10-16 
ate toh aka ae eadnwe oss e a ween 
CO re ee 4 18% 14 
EE ok. oc wow enone Pee ar Ty 250 10 
EE antes cna ae SR ens wo 2 134 10-16 
EE cara in ei ee eee ee ee 20 100 14-16 
Pc cge eNO HMENSOREE DS 20 Rew 25 10-16 
, ccccunreasedeaees. +enne ee 18.9 ens 
PE cvcbatetetrebnetencke we, wewuh 326 9-16 
EE 0.3. Sia Siee prpenack ere ree 10-18 
EE nc oaieie dimar ante we ean 10 595 10-18 
EE la cicc ghiotnwne'se awe we eee — wemicda 18 
cia canker namin ain 11.6 365 16-20 
PE Sa Ge ete een ee dan  wekeee 3 16 
I coc cannes csieueakalee aera ey 63 12.18 
ee 7 679 12-16 
Oregon: 
SE fat ce eleidiane oe eee Kies nie a  kivapen 12-16 
Virginia: 
EE, wipreicwns Ra ere Gew das 4.3 17 14 
RR ee eae 8 120 12-30 
see” Kae 60 waa e 
Washington: 
a A Se 4.2 20 
Ce ene 1 60 18 
West Virginia: 
eis ceo a 5 a aoe se 2 3 14 
Wisconsin: 
DEE SC ccerdeeseea weeds «peeciw ee 
A—by Town 
Sand-Clay and Top Soil 
33 
s ap rs 
L~ a eié 
fig ffeg 25 
Alabama: -a2= SOcE SEs 
SE none hee eas es owns 100 100 24 
alin Wen Siete Eee weee es aREEN 90 24 
Arkansas: 
errr re reer 10 200 40 
Colorado: ‘ 
ORT Tr eT ee — .cctoem-S Pdieewee 
WOEOR nv ees es sesewes i’  ~eecene ~ o lngin«4 
Florida: 
cece wow wieldiee 50 10-18 
Georgia: 
PE 62 cade coseoeseos pees Se re ee ert 
rer es rie 25 100 30 
DE, ccupndceeus see i ee ake 20 45 ( 
Idaho: 
CE. ed cnsctathessoe= edvaene 1,088 1 
BOMMCP  ..csecccs Cee eee es weseee 100 25 
NN ee ee ee ee 3 15 20 
PE cocépaceeveeeeevrey. Vewwlene 300 5f 
PE .usitoscsbeedeerwseee” ean , Ieee 
Towa: 
NE ati g ins rier gi eck WORE RENE od wo 25a eee ee 
EE. chckia ss canta ig SCAR ee we atin i * eer 
| Re ee 16.2b 67.6b 24 
Kansas: 
pO ror rer rece ee neo 
NN ie ecg at pip iene. oinie'S aisle wins 4% 35 28 
CE venting ne Poe aaa + ase @ 4 4 22 
eee eee 14 14 28 
PE <.cebdrscsewagane ns 10 10 0 
a eee ere ere ee 10 14 
DE sarees suet eeovesn ebeewy 175 28 
SE <gvsvgebeecews oan e606 1 im... 
DOR cc cccecsovewe ces 20 42 20-28 
a rere me  gewwaa © hee <s 
POCA WECOMNS 2 ccccscsesvcce 10 25 2 
a ee EDERERECE AES cE 95 24-5 
PE. cguddcesdacsCeetioeeee’ Sa eaes 108 5 
EE era rrr er ee 21 28 0 
Michigan: : 
PE, ccc ker eee ewe Ievintaa ® . seek 
Minnesota: 
RE. not cada t ean ae ee ede ae 2 20 1 
DEE, Gustenycegsewerdsrene se 6 6.3 24 
DE i ctaccescendnaawweeens “eeeees 46 18- 
cckcgevgesaeenemaw's 13.1 157% 
DE oc cccesegurweiaseke seas 62% 
SE ce cece cee wesew Sere 4% 4 
DT ccbaciow~ewenioceves  saneee 30 2 


Nee re aE ° e maeinm 

Sn Wisc oes Oe KE Wwe 5 
Mississippi: 

Ts 5 Reka pees wera 
Missouri: 

oc ad vlawese vemeeedeas 200 

Eis cic winders web we 24 
Nebraska: 

SE ee ee ee ae 10 

pO er 24 
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3% 
Pa 
s 285 ape 
t= ~ eo z at 
-_ 
= a8 hs ef SES 
New York: aan zOoes ha 
CE ican esaese Sueeue 1,100 24 
North Carolina: 
CEE «SSS 64 Kec wsesenesen _ 40 eer teeess 
RED dbweeee ce des oases ere 18 
ee ee ee 3 3 40 
ree re ee 30 
DP CiGthecvaiweienet a+ <eees 350 30 
, RR eae ere SS 8 ‘wéseus 24 
Ohio: 
A een ee 16 Pe... scdnee 
FE eT Te eee eT 46% 12 
eee RMSE e | Ree — ~««one 
EE EEE Re ere er tae .. eee 
— SE ee ee S565 «ssn o nv 08 
Oklahoma: 
. ee rarer 22 37% 24 
South Carolinz: 
eck wale case aeakeewe 15 185 26-34 
te tg Se i ie ie ace 50 S00 3 s_snevcers 
South Dakota: 
BE ce atee dip dose dee nen 6. 9%  ~s0se6d .. tevwen 
Tennessee: 
BE. awekcwins sce c cesses eee - «gQeeee. @etepau 
Texas: 
ES ni. bg bas he aes 25 25 60 
Virginia: 
SO ere eee 15 60 18 
DEE, Sosccelsecavavewes 15 300 26 
recess eke s S06 ee « 5 100 18 
EE cn cieeacescssa= +4940 — 860s & a was 
Washington: 
eg A ee. eee ee 61 12 
West Virginia: 
ER eee ee 9 300 20 
Wisconsin: : 
ine ot. Ke twee Rae aaa . 26 
DE Sc bodea enacts ow es 5 195 24 
OS a See ee ee ae 1.9 teeeee 9 
TEED. 66 sak asc eseeess sviewne a 
a Ee re. eee ere Te 
CO en ee eee &  ~+texves soonee 
a—sand-clay and gravel; b—sand-clay, gravel and 
waterbound macadam. 
Gravel 
es 
= = * ° Nd - 
= “ a) 
ne aos 4 Lé 
£=R ech sat 
=2e asSee SEs 
Alabama: Sasa FOO 5 Ew 
ES Sivccokend esd ese dew 7 25 18-20 
CEE iain oar kon dea 15 15 24 
SS Sarre 40 250 12-16 
CO EES ee eee  savtcae  “sebiae 
Pe ii a ik oe oe a ee 4 4 24 
Arkansas: 
REE Se er eee 18 > 0s ow wanes 
OO EY errr er 25 250 24 
PR Mba ct cadawas as dice 2 3 18 
California: 
PEE Gacddccskne cere einen wean er 
PN ee cee eee ew hare drain 67a 16 
a a bist aWaws wae ne si 15 277 12 
Colorado: 
PR? See eae meewe aeeamed 1 25 
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Minnesota (Continued) 
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Ohio (Continued) 
SD eietiee claws wie bw ee cele #4 as 
TE, 6. 6.0356 so ceevewvces eo 
Oklahoma: 
CE Secebededeeeevnn’ eae 
EE ita tip kkcce www Oe ew 
I seach ga are okie ee ae a 
PORE CC er ee 
CS rere rT rer re 
Reena rer are 
Oregon: 
I eine 1d apne ainians big wer 
ere ee rarer 
MED.  cuiexneK<ansoednewe's 
South Carolina: 
a EE OS ee ee 
South Dakota: 
WOO WOUFCRE «..ccccccccscs 
Se eT ee ee 
a a digo wg eis ee ORS 
EN i oo caary wipe a bes. 
DE ons ac. o 4s aaee eee 
RAE eee 
EE reaped wk ¥eeO ome 6.aa6 
I, rai catia s ales wig We wae sa a eo 
CDS” aceon h eiptanerg aia awe i 
ER, SWC r le sidearm wr abin ee ame 
Tennessee: 
| EEE ere re ee 
ee ee eee 
pO ee ee 
Texas: 
POL Te eee oe 
I aitengn. aaa ae Gon w sla ea Ewe 
Virginia: 
EE | Dateard wad wad abe eae ew 
ere ee ee 
EE alas a he meen te are 
Washington: 
Pn Kcseunbeesac ave eeees 
NN os a ath ao ntcieian clane aac woe 
ree toa tae 
CL icin core eae ae we sews 
a rrr re ee ee 
ge I ee 
EE ee ee 
a eee ae 
re Te er ee 
EE. TE IIE- sinc cescescesees 
TE. icenséeawaeveews 
West Virginia: 
PE es Haew ese wd ows vee seo 
0 ee er ae 
Wisconsin: 
EE, sige ob oa ck ne bia ww BO 
PD ccG-ccedenecdk eee oes 
CUE 6c ecsevesecones ees 
PE wcisesaseteseeewen es 4% 
A Serre ere TT er. eee ee 
WP OE EMG cs cccvswcesvess 
Re eer 
CE OD os ete neee esse 
P- cannepes ewe Cee we oes 
PED sibs eses ptr eeene es % 
. ee Serrercrcr Te ere cee 
NES EPs ere 
naa a aia Wik gare) 
BOR OFEER ccceccvveccoccser 
0 Se ee er 
i eee ee ee 
ES | gg 6 ce trices ee ene ee 
Washington 3 ...ccccccccccecs 
TH. Ces veceocneeeoowcs 
en sda ono eae ean mae s 
Wyoming: 
DEE, gbuvivascthenecwewnar 
Sheridan—d ..... Wa RGawrwas 


a—Oiled; b—crushed rock; 





N 








Miles 
Built in 
1926 
Improved 


00 00 Surface 


“ae 
54 Width of 


tet 


CIO Ok eNO 


— eS ee 
“© 


vn 


“1 


“109 


mor pS. 0,, 
ACID DO OWWOM 10CD 


bo bo 


OS pe OOO 
~ 


_ 
mS 

es 
me 


bo 


e—by town; s—sq. yards; 
d—city and county; e—gravel and slag. 





Special Kinds 
In addition to the pavements listed in the tables appear- 
ing in this issue, the following special pavements are re- 


ported as laid in 1926: 


Amiesite—Morris Co., N. J., 3% miles; Marion County, 


Ohio, 1.32 miles. 


Clay-slag—De Soto Co., Fla., 53 miles. 

Lime rock and slag—Putnam Co., Fla., 15 miles. 

Tarvia—Kankakee Co., IIl., 5 miles. 

Industrial Waste—Carroll Co., Ohio, 6 miles. 

Shale—Richland Co., Wisc., 3 miles. 

Sheet Asphalt—Mercer Co., N. J., 1 mile, 20-36 ft. wide; 
Lucas Co., Ohio, 1 mile, 20-36 ft. wide. 

Kentucky Rock Asphalt—Marion Co., Ohio, 3 miles. 
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BARRIER HELD NOT REQUIRED AT JUNCTION OF 
DETOUR WITH HIGHWAY 


In an action for injuries to an automobilist when 
his car, traveling 20 miles an hour, made a sudden 
turn to the right on a road he knew to be under con- 
struction and ran into a ditch, the Wisconsin Su- 
preme Court held, Buckley v. Washington County, 
207 N. W. 558, that the county and its contractor 
constructing a detour were not negligent in failing 
to maintain a barrier at the junction of the old and 
new highways where nearly 2,000 cars a day passed 
without difficulty at that point. In any event, it 
was held, the plaintiff was guilty of contributory 
negligence as a matter of law, “Contractors and the 
public authorities are not insurers of the safety of 
travelers, and the plaintiff under the circumstances 
disclosed by the facts in this case, was bound to ex- 
ercise care for his own safety.” 





UNGUARDED STONE HEAP—SUFFICIENCY OF 
WARNING 

The New Jersey Court of Errors and Appeals 
holds, Sadlou v. Jannarone, 132 Atl. 749, that a high- 
way contractor cannot escape liability for injury to 
cyclists by collision with a pile of unguarded stones 
under the claim that he was performing a public 
work, and therefore liable only to the board of free- 
holders for derelictions arising therefrom. 

Whether the cyclists, in view of the existing lights 
in the vicinity, should have observed the dangerous 
situation, was held a question for the jury. A warn- 
ing at the entrance of the road notifying the traveler 
that he might use it at his own risk, was, in effect, a 
warning to use reasonable care in its use, and 
whether this was exercised was also a question for 
the jury. 





ROADMASTER’S DISCRETION AS TO THE ORDER OF 
GRADING UNDER CONTRACT 

In an action by a grading contractor on quantum 
meruit, after his abandonment of the contract, it ap- 
peared that in the notice to contractors it was pro- 
vided that the “probable order of work” would “‘be- 
gin at station 86 plus 72 and finish south to station 63 
plus 20, then begin at station 106 plus 50 and finish 
south to station 86 plus 72.” In the contract, how- 
ever, it was provided that “all work shall be prose- 
cuted in the order outlined by the county roadmas- 
ter.” The Oregon Supreme Court held, Feldschan 
v. Clatsop ‘County, 244 Pac. 528, that the discretion 
thus vested in the roadmaster must be exercised in a 
fair, honest, and reasonable manner. In every con- 
tract there is an implied undertaking on the part of 
each party that he will not intentionally do anything 
to prevent the other party from carrying out the 
agreement on his part. Broad as the roadmaster’s 
powers were under this contract, his decisions, it was 
neld, were binding on the contractor only when free 
from bad faith and not the result of gross or palpable 
mistake. If the manner in which the work was 
directed and supervised was so unreasonable and 
arbitrary as to imply bad faith, and, as a result 
thereof, the plaintiff was prevented from performing 
his contract and was obliged to abandon it, he would 
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be entitled to recover the reasonable value of his 
work performed and materials furnished. Whether 
the roadmaster did exercise fair, reasonable and 
honest judgment in determining the order in which 
the work should be prosecuted was a question of fact 
for the jury to determine if evidence should be 
offered tending to establish plaintiff’s alleged cause 
of action. 





ORDINANCE REQUIRING ANTI-COMBINATION 
AFFIDAVIT WITH BID 
The Oklahoma Supreme Court holds, McGrath v. 
Oklahoma City, 244 Pac. 764, that where an abutting 
owner seeks to avoid the payment and enjoin the 
collection of a special assessment against his prop- 
erty for paving, and alleges that the paving contract 
was void because the successful bid was not accom- 
panied by an anti-combination affidavit, as required 
by ordinance, he assumes the hurden of establishing 
this allegation by a preponderance of evidence. 
Under the state statute. Comp. Stat. 1921, Sec. 4619, 
such an action must be instituted within 60 days 
from the passage of the ordinance making the as- 
sessment. , 





EVIDENCE OF AMOUNT OF ROCK REMOVED UNDER 
SUBCONTRACT 

A contract between a road contractor and a sub- 
contractor to remove dirt and rock from a highway 
referred to the contract between the contractor and 
the highway commission, in which the estimate of 
the state engineer was to be accepted as conclusive. 
Final estimates showed that the subcontractor had 
removed 2,176 cubic yards of rock. In an action by 
the subcontractor against the contractor the question 
was as to the quantity of rock moved. The resident 
engineer testified, as witness for the defendant, that 
the plaintiff had removed no rock. The Oregon 
Supreme Court held, Hanson v. Johnson Contract 
Co., 244 Pac. 875, that it was proper to permit the 
plaintiff to read letters from the state engineer’s 
office as part of cross-examination to test the cred- 
ulity and accuracy of the witness, particularly as to 
that part of his testimony which contradicted the 
final estimates based on his report. 





AGREEMENT TO FURNISH CAPITAL TO ROAD CON- 
TRACTOR DOES NOT CONSTITUTE A PARTNERSHIP 
The Kentucky Court of Appeals holds, Roy C. 

Whayne Supply Co. v. McGowan, 280 S. W. 491, 

that an agreement to furnish the capital to a road 

contractor in return for one-half of the net profits 
of a specified road project was not a partnership, but 

a mere loan, especially as the lender was not to suffer 

any part of the losses if there were any. 





STATION GAS ARM NOT A VIOLATION OF AN 

ENCROACHMENT ORDINANCE 

The public easement in a highway includes all 
reasonable modes of travel and transportation not 
incompatible with the proper use of the highway by 
others. It is not restricted to the transportation of 
persons or property in movable vehicles, but extends 
to every method of conveyance within the general 
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purpose for which highways are designed. This 
does not mean, however, that the public right may be 
exercised without restraint. The legislature may 
limit and control it and authorize city councils to pass 
any ordinance in respect thereto not repugnant to the 
Constitution and laws of the state. The New Hamp- 
shire Supreme Court holds, State v. Scott, 132 Atl. 
685, that the use of a gas arm swung over a side- 
walk by the owner of a filling station was not a vio- 
lation of Laws and Ordinances of Manchester of 
1924, c. 16, § 16, which is a building ordinance deal- 
ing with signs, awnings, and other encroachments. 
While the city has general as well as special statu- 
tory authority to regulate “traffic and travel,” it has 
not attempted to deal with traffic handled by devices 
like the gas arm. . 





CHANGE OF ROUTE OF BROAD UNDER CONSTRUCTION— 
ADDITIONAL COMPENSATION 

In an action by a road contractor for additional 
compensation caused by change of route made after 
he had entered upon his contract, the question was 
whether the defendant board of county commis- 
sioners made a supplemental contract with the plain- 
tiff. The North Carolina Supreme Court held, Lon- 
don v. Board of Comrs. for Yancey County, 136 
_S. F:. 356, that, in order to make a valid and binding 
cov :ract, the commissioners must have acted in their 
co’ porate capacity in a meeting duly held as pre- 


scribed by law, and the evidence was uncertain on’ 


this point. If the board were duly assembled and 
made the alleged agreement with the plaintiff, or if 
it authorized its chairman or any person to give a 
letter of instructions directing the work to be 
changed, and agreeing to pay a fair compensation 
therefor the plaintiff would be entitled to recover 
the amount allowed. On appeal by the board from 
judgment for plaintiff the cause was remanded for 
specific findings of fact on this point. 





ROUTE FOR HARD SURFACING OF ROAD APPROVED 
BY COMMISSIONERS CANNOT BE CHANGED 
ON NEW PETITION 


Where county commissioners have allowed a pe- 
tition for the hard surfacing of a road over a definite 
route, making the appropriate findings and orders, 
the Kansas Supreme Court holds, State v. Board of 
Comrs. of Leavenworth County, 245 Pac. 1051, that 
they cannot, upon the strength of a new petition, 
make a substantial change in the route. They have 
no authority to abandon a part of the route because 
federal aid cannot be obtained therefor. A provi- 
sion in the petition that the improvement shall be 
made in accordance with plans approved by the Sec- 
retary of Agriculture if federal aid is granted, is 
held to make such approval necessary for only such 
portion of the road as receives federal aid. 





UNREASONABLE IMPOSITION OF COST OF WIDENING 
STREET 


The Kansas Supreme Court holds, Engstrom v. 
City of Wichita, 245 Pac. 1033, that where a city 
appropriated part of a small parcel of land to widen 
a city street, the erection of a benefit district to pay 
the total cost of the improvement, which district was 
exclusively comprised of the remainder of the small 
tract of land, subjected to diminution by the con- 
demnation proceedings, was prima facie unreason- 
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able, warranting injunction against further proceed- 
ings. 





MATERIAL MAN’S DUTY TO SEE THAT STATUTE AS 
TO PUBLIC WORKS CONTRACTOR’S BOND 
Is COMPLIED WITH 


The Oklahoma Supreme Court holds Frensley 
Bros., Lumber Co. v. Scott, 245 Pac. 615, that one 
who sells material to a contractor for the erection 
of a schoolhouse is charged with knowledge of the 
contractor’s statutory duty to give such bond as is 
required by Okla. Comp. St. 1921 §7485, and that 
the bond must be filed as required by $7487; and if 
he sells such contractor material before such bond 
has been given, he does so at his peril, and if he sus- 
tains a loss, he eannot recover damages from the 
school district in which the building was erected, the 
proximate cause thereof being his own negligence in 
10t seeing that the statutory requirements had been 
complied with. 





SEWER CONTRACT NOT VITIATED BY INCREASE 
OF ENGINEER’S ESTIMATE NOT KNOWN 
TO CONTRACTOR 


The Oklahoma Supreme Court holds City of 
Bartlesville v. Riggs, 245 Pac. 603, that a city engi- 
neer’s increase of the estimate of the cost of a sewer 
to allow probable discount on the sewer warrants, 
the increase not being shown on the face of the esti- 
mate, and the contractors having neither notice nor 
knowledge of such increase, was insufficient to avoid 
the contract in a suit by taxpayers to set aside the 
ordinance assessing their property for the improve- 
ment. 

The city having accepted the contractors’ bid, the 
price in which was within the city engineer’s esti- 
mate, the bid and letting thereon, in the absence of 
fraud or collusion, was not subject to attack for 
want of sufficient bids. 





MUNICIPALITY MAINTAINING ELECTRIC LIGHT 
SYSTEM HELD LIABLE FOR NEGLIGENCE 

In an action for damages for death of a pedestrian 
who came in contact with an uninsulated guy wire of 
defendant city’s electric transmission line, the Ne- 
braska Supreme Court holds that “it is no part of 
the duty of a municipal corporation to engage in a 
purely business or commercial enterprise. When it 
seeks and obtains from the Legislature permission 
to engage in such an enterprise, its act in so doing is 
entirely voluntary on its part, and while engaging 
in such business, it is acting in a purely private busi- 
ness capacity, outside of its functions and duties as 
a municipal corporation, and is bound by all of the 
rules of law and procedure applicable to any other 
corporation or person engaged in a like enterprise.” 





DAMAGE FROM CASTING SAND AND DIRT ON PLAIN- 
TIFF’S PROPERTY 


In an action for damages to plaintiff’s propert 
caused by the deposit thereon of sand and dirt com 
ing from a natural ravine on a school district’s prop 
erty, which the defendant, the village and the dis 
trict, filled into the ravine knowing that the rai’ 
would wash it upon the adjoining property, the Min- 
nesota Supreme Court held, Bohrer v. Village 0: 
Inver Grove, 207 N. W. 721, that the defendan' 
were liable for the damage done. 
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NEWS OF THE SOCIETIES 





May 2-4—NATIONAL CONFERENCE 
ON CITY PLANNING. Annual con- 
ference at Washington, D. G 

May 9-12—NATIONAL FIRE PROTEC- 
TION ASSOCIATION. Annual meeting at 
Chicago, Ill. 

May 12- 13—LEAGUE OF TEXAS MU- 
NICIPALITIES. Annual convention at 
San Angee. Texas. 

May 26-28—TOWN PLANNING INSTI- 
TUTE oF CANADA, Annual meeting at 
Vancouver, B. C. 

June 4-6—CONFERENCE OF STATE 
SANITARY a Annual 
meeting at Chicago, Ill 

June 6-8—AMERICAN ASSOCIATION 
OF ENGINEERS. Annual convention at 
Tulsa, Okla. 

June 6-10 — NATIONAL ELECTRIC 
LIGHT ASSOCIATION. Annual conven- 
tion and exhibition at Atlantic City, N. J. 

June 6-11 — AMERICAN WATER 
WORKS ASSOCIATION. 47th annual 
convention at Chicago, Ill. 

June 6-11—U. S. GOOD ROADS ASSO- 
CIATION. Annual meeting at Savan- 
nah, Ga. 

June 13—CANADIAN PUBLIC HEALTH 
ASSOCIATION. Annual ‘meeting at To- 
ronto, Can. 

June 20-24—AMERICAN SOCIETY FOR 
TESTING MATERIALS. Annual meeting 
at French Lick, Ind. 

June 27-30—SOCIETY FOR THE PRO- 
MOTION OF acne ery ed EDUCA- 
TION. Annual meeting at Oreno, Me. 
INTERNATIONAL ASSO- 


Aug. 16-19— 
CIATION OF MUNICIPAL ELECTRIC- 
IANS. Annual convention at Salt Lake 


City, Utah. 

September—CITY MANAGERS AS- 
SOCIATION. a “apo, annual con- 
vention, Dubuque. 

Nov. "7-9 NORTH “CAROLINA SEC- 
TION, AMERICAN WATER WORKS 
ASSOCIATION, Annual meeting at 
Durham, N. C. 

Nov. 14-18—AMERICAN SOCIETY FOR 
MUNICIPAL IMPROVEMENTS. Thirty- 
third annual convention at Dallas, Tex. 

Nov. 28-Dec. 2—ASPHALT PAVING 
CONFERENCE. Sixth annual confer- 
ence at Atlanta, Ga. 

Jan, 9-14—AMERICAN ROAD BUILD- 
ERS’ ASSOCIATION. Annual conven- 
tion and road show at Cleveland, O. 





NEW JERSEY SEWAGE WORKS AS- 


SOCIATION. 

The 12th annual convention of the 
New Jersey Sewage Works Association 
was held at the State House, Trenton, 
March 25, with more than 160 members 
and visitors attending. 

The meeting began with an_ inspec- 
tion trip to the new Trenton sewage 
treatment plant, after which luncheon 
was served at the Sterling Hotel. Abram 
Swan, Jr.. commissioner of public works 
of Trenton, delivered an address of wel- 
come, 
_ At the afternoon session, P. N. Dan- 
iels, sanitary engineer of Trenton and 
in charge of the treatment works, gave 

brief description of the plant, which 
cost «pproximately $1,240,000. The pres- 
ent ‘ow of sewage is 20 million gallons 
per ‘ay, but the plant will handle up to 
33 iillion gallons. Sludge storage of 
1.98 «un. ft. per person is provided, and 
there is .67 sq. ft. area per capita of 
slude. drying beds. 


D. ©. N. Collins, in a paper on “Re- 


duct of Ground Water Infiltration,” 
recounted the work accomplished at 
Craiird in reducing the amount of 
storm and ground water entering the 
sewers The work done included a com- 
Plet< irvey of the sewer system, clean- 


ing, repairs where possible, check-ups on 


Privai~ lines, cellar drains and roof con- 
_ . and repairs of leaky manholes. 
y th’ construction of drains and storm 


sewers the ground water level was low- 
ered, thus reducing still further the flow 
of water into the sewers. This campaign 
has become an annual event, at a cost 
of $800 to $1,200. The paper was dis- 
cussed by Wellington Donaldson and H. 
M. Beaumont. 

In a paper on the “Effect of Laundry 
Wastes on a Small Sewage Disposal 
Plant,” 1. R. Riker, senior sanitary engi- 
neer of the New Jersey Bureau of Engi- 
neering, described the experiences at the 
Oaklyn, N. J., plant where a large laun- 
dry contributed 75,000 gallons or more 
per day of laundry wastes stronger than 
sewage to the sewers in which the total 
flow did not exceed about 150,000 g.p.d. 
As a result of these wastes, the plant 
effluent became exceedingly foul, espe- 
cially during the first part of the week, 
when the laundry flow was heaviest. Lit- 
tle purification was accomplished by the 
plant. When the laundry wastes were ex- 
cluded from the plant, the plant improved 
rapidly and produced a good efiluent. 

The Raleigh Avenue sewage screening 
plant at Atlantic City, J., was de- 
scribed by Chester G. Wigley, chief en- 
gineer of the Atlantic City Sewerage 
Co. A feature of this plant is the use 
of a large diameter screen, which is made 
necessary by the rise and fall of the tide. 
Screening is done only while the tide is 
out or running out. He stated that about 
20 per cent. more solids were removed 
than with a bar screen. 

After a description of the operation 
of the Merchantville-Pensauken treat- 
ment plant by R. G. Case, superintendent, 
and discussion by Dr. Willem Rudolfs, 
M. J. Blew, and George Catlett, officers 
were elected as follows: 

President, P. N. Daniels, 
vice-president, Asher Atkinson, New 
Brunswick; 2nd vice-president, Chester 
G. Wigley, Atlantic City; secretary, 
John R. Downes, Bound Brceok; treas- 
urer, R. W. Lindsey, Lyndhurst. 

Following the election of officers, there 
were reports of officers and committees. 
It was voted to publish the proceedings 
quarterly instead of annually as at pres- 
ent. Committee reports were read and 
discussed, the discussion being ied by Dr. 
Willem Rudolfs. After adjournment for 
supper, the round table discussion was 
continued at an evening session. 


Trenton, Ist 





NEW YORK SECTION, AMERICAN 
WATERWORKS ASSOCIATION. 

A meeting of the New York Section, 
American Waterworks Association, will 
be held at Oswego, N. Y., May 5 and 6. 
E. D. Case, the Pitometer Co., 50 Church 


St., N. Y., is section secretary. 





ASPHALT PAVING CONFERENCE. 


The sixth annual Asphalt Paving Con- 
ference wili be held at the Atlanta-Bilt- 
more Hotel, Atlanta, Ga., during the 
week of November 28. The Association 
of Asphalt Paving Technologists will co- 
operate in holding a joint conference. 








J. S. Helm of the Standard Oil Co. is 
president of the Asphalt Association 
under whose auspices the meeting will be 
held. Hugh Skidmore is president of the 
Association of Asphalt Paving Technolo- 
zists. 





ASSOCIATED GENERAL CON- 
TRACTORS 


New York State Highway Chapter. 


At the first annual meeting of the New 
York State Highway Chapter of the As- 
sociated General Contractors, held at 
Syracuse, N. Y., March 15, officers were 
elected as follows: William L. Collins, 
of Hornell, president; Harry W. Patter- 
son, of Hornell, vice-president; Richard 
Hopkins, of Albany, secretary and treas- 
urer. The following regicnal directors 
were appointed: Albany, Louis Mayer- 
sohm, of Albany; Utica, Fred Davis, of 
Utica; Syracuse, Edward Brayer, of Au- 
burn; Rochester, Frank Collins, of Roch- 
ester; Buffalo, E. P. Forestal, of Buffalo; 
Hornell, John H. Bolton, of Watkins; 
Watertown, James Haynes, of Water- 
town; Pcoughkeepsie, David Schoentag, 
of Saugerties; Binghamton, Owen P. 
Williams, of Bainbridge; Long Island, 
R. W. Smith, of Huntingdon. 

Among the speakers at the banquet in 
the evening were Arthur W. Brandt of 
the New York State Highway Commis- 
sion, and Col. W. M. Acheson, engineer 
of the Syracuse Division, State Depart- 
ment of Highways. 


Southern California Chapter. 
Officers of the Southern California 
Chapter have been elected as follows: C. 
E. Bressler, Santa Ana, president; Ford 
J. Twaits, Los Angeles, vice-president; 
*. A. Irish, Los Angeles, secretary; J. 
*. Hall, treasurer. The board of direc- 
include, K. R. Bradley, chairman; 
Lowell; O. C. Struthers, George 
Jay Burgin, and Charles V. 


I 
| 
tors 
a €. 

Hess, 

Heuser. 
Cincinnati Chapter. 


The first annual meeting of the Cin- 
cinnati Chapter was held March 15, with 
Edward J. Harding, membership manager 
of the national organization, as speaker. 

Election of officers resulted as fol- 
lows: William Miller, president; Eu- 
gene Wagner, vice-president; Harry T. 
Evans, secretary; David G. Devore, 
treasurer; Irwin Penker, Robert D. 
O’Connell and M. F. Quill, directors. 

A. J. Brehm, retiring president of the 
chapter, gave a report of activitics since 
organization last year, as did also J. E. 
Hodges, president of the Building Con- 
struction Division, G. E. Jones, presi- 
dent of the Public Works Division, and 
C. F. Waltz, executive secretary of the 
Chapter. 

Spokane Chapter. 

Newly elected officers of the Spokane 
Chapter are: President, O. J. Amberg; 
vice-presidents, W. A. Byers and S. G. 
Morin; managing secretary, Thomas W. 
Neill; secretary, A. P. Mitchell; direc- 
tors, W. A. Byers, S. G. Morin, a 
Muller, T. A. Huetter, and J. W. Law- 
lor. 
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MARYLAND WATER AND SEWAGE 
PLANT OPERATORS. 

The First Annual Conference of the 
Maryland Water and Sewage Plant 
Operators was held in Baltimore April 21 
and 22 with an attendance of 154. The 
first day was devoted to water treatment 
and the second to sewage treatment. 
permanent association was formed and 
the following officers elected: President— 
Abel Wolman, chief engineer, State Dep’t. 
of Health; Ist vice-president—F. H. 
Dryden, chief engineer, Salisbury Water 
and Sewer Commission; 2nd vice-presi- 
dent—C. A. Hechmer, department engi- 
neer, Washington Suburban Sanitary 
Commission; treasurer—James V. Can- 
nen, chemist, Hagerstown Water Board; 
secretary—T. C. Schaetzle, senior assist- 
ant engineer, State Dep’t. of Health. 

The Baltimore filtration and sewage 
treatment plants were inspected and de- 
monstrations given of the laboratory 
control tests for rapid filter operation and 
of control tests in sewage treatment. 

Several papers were read and discussed, 
of which abstracts will be given in our 
next issue. 











PERSONAL 





A. J. Sproles for 28 years superin- 
tendent of the Greenwood, S. C., water 
and light plant, died February 23, after a 
long illness. Mr. Sproles, who was very 
widely known throughout waterworks 
circles in the southeast, was formerly 
president of the Tri-state (afterwards 
the Southeastern) Water and Light As- 
sociation. 

R. T. Jacobsen has resigned as city 
engineer of Fargo, N. D., to become as- 
sistant editor of the Engineering News- 
Record, New York. 

H. C. Frahm, formerly state engineer 
of North Dakota, has been appointed 
chief engineer of the N. D. State High- 
way Commission. 

G. W. Hoffman, formerly senior in- 
spector in the Pennsylvania State High- 
way Dept., will be located at Denver, 
Colo., as junior highway engineer with 
the U. S. Bureau of Public Roads. 

J. S. Whitehurst has been appointed 
city engineer of Lake Wales, Fla., suc- 
ceeding J. W. Turner. 

Philip E. Bond has been appointed 
city engineer of Holyoke, Mass. Mr, 
Bond, who held this position some 
years ago, succeeds J. M. Myers. 

J. V. Joyce has been appointed en- 
gineer of Pacific County, Wash. 

F. M. Plake, formerly assistant to 
the chief engineer, has been appointed 
chief engineer of the Missouri Public 
Service Commission, succeeding James 
L. Harrop, who has resigned. ; 

S. Frank Nolan has been appointed 
city engineer of Providence, R. I. Mr. 
Nolan was formerly maintenance su- 
perintendent of the waterworks system. 

Louis E. Cote has been appointed 
chief engineer of the Marine and Fish- 
eries Department, Ottawa, Canada. 

Montgomery B. Case, formerly se- 
nior resident engineer in charge of 
construction of the Philadelphia-Cam- 
den bridge, has been appointed engi- 
neer of construction for the new bridge 
to be built over the Hudson River at 
Fort Lee. 








CIVIL SERVICE EXAMI- 
NATIONS 





Junior Patent Examiner. Applications 
received to May 14. To fill vacancies in 
the Patent Office at Washington and 
positions requiring similar qualifications. 
Entrance salary $1,860 a year. Advance- 
ment after a probationary period of six 


months depends upon individual efficiency, : 


increased usefulness, and occurrence of 
vacancies. Examination will be given in 
the optional subjects of civil engineering, 
electrical engineering, mechanical engi- 
neering, chemical engineering, electro- 
chemistry, and general chemistry. The 
duties are to perform elementary scien- 
tific or technical work in the examina- 
tion of applications for patents; to ex- 
amine patents and to investigate patents 
already granted in the United States and 
various foreign countries. Competitors 
will be rated on physics, mechanical 
drawings, technics, the optional subject 
chosen, mathematics, and French and 
German. 

Principal architectural draftsman, 
senior architectural draftsman: Appli- 
cations received to May 17. Entrance 
salaries, $2,100 and $1,860, respective- 
ly To fill vacancies in the Depart- 
mental Service, Washington, D C, in- 
cluding Supervising Architect’s Office, 
Treasury Department and Veteran’s 
Bureau. The duties of principal archi- 
tectural draftsman, under general su- 
pervision, are to perform difficult free- 
hand or architectural drawing and re- 
lated work, requiring judgment, skill, 
and a working knowledge of the archi- 
tectural profession in expressing ideas 
and data in drawings, or to supervise 
the work of a number of draftsmen 
of lower grade The duties of senior 
architectural draftsman, under super- 
vision, are to perform free-hand or 
architectural drawing and related work 
requiring some skill and a working 
knowledge of architecture in express- 
ing ideas and data in drawings Com- 
petitors will not be required to report 
for examination at any place, but will 
be rated on specimens of drawing and 
lettering to be filed with the applica- 
tion, and their education, experience, 
and fitness. 

Junior Engineer: Applications to 
May 14. Entrance salary, $1,860. As- 
sembled examinations about ten days 
after close of receipt of applications. 
To fill vacancies in various branches 
of the service throughout the United 
States. Examination will be given in 
the optional subjects of aeronautical 
engineering, chemical engineering, civil 
engineering, electrical engineering, me- 
chanical engineering, mining engineer- 
ing, naval architecture and marine en- 
gineering and structural steel and 
concrete engineering. The duties con- 
sist of such work as routine testing, 
inspection of engineering material, 
drawing up plans for minor projects, 
preparing specifications for engineer- 
ing material or apparatus, performing 
field work, making computations, pre- 
paring maps, assisting in conduct of 













experimental research tests, compiling 
reports and handling technical corres- 
pondence. Competitors will be rated 
on general physics, mathematics, yen- 
eral engineering, and the optional sub- 
ject chosen. 

Assistant Structural drattsman 
structural draftsman, senior structura! 
draftsman: Applications received to 
May 17. To fill vacancies in Depart 
ment Service. Entrance salaries, 31,- 
500, $1,680 and $1,860. The duties will 
be to make simple layout or general 
drawings or to develop detail drawings 
in accordance with drawings showing 
layout or general design of structural 
work; to take data from notes, maps, 
or computations; to prepare drawings 
for various types of structural work, 
taking data from such work, drawings 
or sketches; to make routine technical 
computations and 
make routine estimates; and to per- 
form related work as required. The 
degrees of responsibility and the dif- 
ficulty of the work depends upon the 
grade of position to which assigned. 
Competitors will be rated on their edu- 
cation, experience, and fitness; and a 
specimen of drawing and lettering to 
be filed with the application. 











MUNICIPAL AND OTHER 
PUBLIC REPORTS .- 





Marinette County, Wisc. Fifteenth an- 
nual report of County Highway Com- 
missioner. 1926. 32 pages. 





State Highway Commission of Maine. 
Twelfth and thirteenth annual reports 
Jan. 1, 1924, to June 30, 1926. 160 pages. 





Hardness and Tensile Strengths of 
Metals. The Bureau of Standards has 
just issued Technologic Paper No. 334, 
in which is given the relation between 
the results obtained by two generally 
used methods of measuring the hardness 
of metals. The Brinell and Rockwell 
methods have been compared and semi- 
experimental formulas derived whereby 
the hardness number of either can be 
computed from the other with an error 
of less than 10 per cent. Similar formu- 
las were obtained for tensile strength, 
which can be computed from the Rock- 
well hardness number within an error 
of 15 per cent. 





Grit Chambers and Sewage Screens. 
By Howard R. Green, 8pp., Ill. Engi- 
neering Extension Department, Iowa 
State College, Ames, Ia. Presented at 
the eighth conference on sewage treat- 
ment at Amés, Ia. 





Fourth Annual Short School, Texas 
Association of Sanitarians. 155 puxges. 
Complete proceedings, including over 30 
pages and discussions in seven sections, 
I. Aims and Objectives of the Associa- 
tion; II. Organization; III. Public 
Health Education; IV. Waste Disposal 
and General Sanitation; V. Food Protec- 
tion; VI. Water Supplies;VII. Disease 
Control Procedure. 

(Continued on page 46) 
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NEW CATALOGS 





ASPHALT BOOKLETS. 

The Texas Co., New York, N. Y. 
Useful information on each of the fol- 
lowing types of road and street improve- 
ments is presented in illustrated book- 
lets: Sheet Asphalt, Asphaltic Con- 
crete, Asphalt Macadam, Asphalt Filler 
for Brick Paving, Road Oil and Sur- 
facing Material, Cold Patch, Resurfac- 
ing Worn Macadam and Gravel with 
Asphalt, Resurfacing Worn Brick and 
Block with Asphalt. 





AUSTIN WESTERN LINE. 
Austin-Western Road Machinery Co., 
Chicago, Ill.. An elaborate and well- 
illustrated 52-page catalog covering sim- 
ply and clearly the essential and impor- 
tant features of this line of road mak- 
ing equipment. 





INSLEY MANUFACTURING CO. 
Insley Manufacturing Company, In- 
dianapolis, Indiana. A 64-page catalog 
with many illustrations showing the vari- 
ous products of the company engaged on 
many varieties of work. 





GENERAL EXCAVATOR CO. 
General Excavator Co., Marion, O. 


An 8-page illustrated catalog describing 


the General Excavator. 





SCHRAMM AIR COMPRESSORS 
Schramm, Inc., West Chester, Pa. An 


elaborate illustrated 32-page catalog de- 
scribing Schramm air compressors, and 
illustrating their adaptability to various 
kinds of work. 





_ KOEHRING MIXERS 
Koehring Co., Milwaukee, Wis. II- 


lustrated folder describing the Koehring 
paving mixer. 





McCACKEN PIPE MACHINES 
McCracken Machinery Co., Sioux 
City, Ia. A 24-page illustrated catalog 
describing the McCracken machine for 
making concrete pipe. 





CHAUSSE OIL BURNER CO. 
Chausse Oil Burner Co., Elkhart, Ind. 
A 20-page illustrated catalog describing 
Chausse Equipment for repairing asphalt 
pavements, and also oil burners and other 
road equipment. 





BOSS PAVERS AND MIXERS 
American Cement Machine Co., Inc., 


Keokuk, Ia. 24-page illustrated catalog 
of Boss mixing, paving and hoist equip- 
ment 





BARBER-GREENE DITCHER 
Barber-Greene Co., Aurora, Ill. A 
32-paye well illustrated catalog show- 
ing the Barber-Greene ditcher en- 
gaged in many kinds of ditching work. 





STROUD ELEVATING GRADERS AND 
DUMP WAGONS 
J. D. Adams & Co., Indianapolis, 
Ind. An illustrated 24-page catalog 
of Stroud elevating graders and dump 
Wagons, giving complete description 
and specifications. 






































Communication for a Growing Nation 


An Advertisement of 
the American Telephone and Telegraph Company 


Tue first telephone call 
was made from one room 
to another in the same 
building. The first advance in 
telephony made possible conver- 
sations from one point to another 
in the same town or community. 
The dream of the founders of the 
Bell Telephone System, however, 
was that through it, all the sepa- 
rate communities might some 
day be interconnected to form a 
nation-wide community. 

Such a community for speech 
by telephone has now become a 
reality and the year-by-year 
growth in the number of long 
distance telephone calls shows 
how rapidly it is developing. 
This super-neighborhood, ex- 
tending from town to town and 





state to state, has grown 
as the means of communi- 
cation have been provided 
to serve its business and social 
needs. ; 
This growth is strikingly shown 
by the extension of long distance 
telephone facilities. In 1925, for 
additions to the long distance tele- 
phone lines, there was expended 
thirty-seven million dollars. In 
1926 sixty-one million dollars. 
During 1927 and the three follow- 
ing years, extensions are planned 
on a still greater scale, including 
each year about two thousand 
miles of long distance cable. 
These millions will be expended 
on long distance telephone lines to 
meet thenation’s growth and their 
use will help to further growth. 





INGERSOLL-RAND (PORTABLE AIR 
COMPRESSORS 
York. 


Ingersoll-Rand Co. New 
The fifth edition of a very elaborate 
and complete catalog, containing 112 
pages and many illustrations devoted 
to the detailed description, with rather 
complete comparative cost data, of 101 
ways to save money by the use of port- 
able air compressors. 





CLETRAC CRAWLER TRACTOR 

Cleveland Tractor Co., Cleveland, O. 
16-page illustrated catalog describing the 
Cletrac 20-K and the Cletrac 30-A, with 


specificaticns. 


HIGHWAY SIGNS AND MARKERS 

The Western Stamping and Manu- 
facturing Co. St. Paul, Minn., and 
Cleveland, O. An elaborately illustrated 
44-page catalog showing many types of 
highway signs and markers. 





CONCRETE BREAKERS AND ELECTRIC 
PORTABLE HOISTS 


The Sullivan Machinery Co., Chicago, 
Ill. Bulletin No. 76-G, Second edition. 
A 16-page illustrated catalog showing 
single and double drum electric portable 
hoists. Bulletin No. 81-I, Second Edi- 
tion: Describes the heavy and light type 
concrete breakers. 
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New Appliances 


Describing New Machinery, Apparatus, Materials and Methods and Recent Interesting Installations 


e ERIE GASOLINE ROLLERS. 

The Erie Machine Shops, Erie, Pa., 
are now producing in two sizes a tandem 
roller powered with gascline units. The 
features of the steam type of roller 
manufactured by this company which 
have been. retained in the new gasoline 
roller include the ability of instant re- 
versal, proper distribution of weight, 
roller and ball bearings for carrying all 
moving parts, solid and low construction, 
and high clearance for rolling close to 
the curb, and over the curb if it is not 
more than fifteen, inches high. The 
equipment used 


throughout is of the 





ERIE GASOLINE ROLLER 


best, including Waukesha motors, twin 
disc heavy duty clutch with one-pin ad- 
justment, Tinken-Hyatt and SKF bear- 
ings and Modine radiators. All drive 
gears are accurately cut, hardened and 
ground. THe power unit is mounted on 
a solid cast iron base which insures 
rigidity throughout. 





AITIR-DRIVEN HAND SAW. 
The Ingersoll-Rand Company, New 


York City, has devised a portable hand 
saw operated by compressed air which 
it claims will do five times the work of 
an ordinary saw at from 25 to 50 per 
cent of the cost. Different blades are 
furnished for wood, soapstone, bakelite, 
copper and other materials, and for cross- 
cutting and ripping. The 8-inch size 
weighs only 25 pounds. It is manufac- 


tured in three sizes, taking 6-in., 8-in. 
and 12.-in. blades. 

It uses the 3-cylinder type of air mo- 
tor, with the Crowe safety saw guard. 
This guard is of a telescopic nature, open- 
ing when the saw is applied to the ma- 
terial and automatically closing and lock- 
ing in position when the cut has been 
completed, affording complete protection 
against accident or damage to the blade. 
The saw guard has an adjustable stop 
so that the saw can be set for the re- 
quired depth of the cut. The parts are 
renewable and the cost of upkeep is 
said to be almost negligible. 


eliminated, and a center frame, or back 
bone construction, used instead. Th 
old-type conical belt rollers have bee: 
eliminated and straight ones used, thu 
forming a better trough for dirt and 
avoiding the use of dirt guides, whic! 
not only take up space, but shorten the 
life of the belt. 





THE BAKER KICKER. 

The Baker Steel & Machinery C 
Omaha, Nebraska, manufactures _ th 
Baker Kicker which consists of a1 
auxiliary boom and bucket for th 
standard Baker-Fordson one-man-oper- 














HARNISCHFEGER CONVEYOR. 

The Harnischfeger Corporation, Mil- 
waukee, Wisc., has brought out a new 
conveyor (on which a patent is now 
pending) for their trencher. This can 
be shifted instantly by power from one 
side to the other, or to any intermediate 
point. By pulling one pin, it is con- 
vertible from the cradle type to the 
hinged and cable-supported type, which 
gives the advantage of raising or low- 
ering the discharging end where trucks 
are to be loaded, or when this becomes 
necessary because of extra spoil from 
cave-ins or due to extra widths for 
depths. When moving from job to job, 
this ability to raise the conveyor by 
power after the removal of one lock pin 
is of great value. 

Outside frame been 


members have 








INGERSOLL-RAND AIR SAW 


RIPPING 


HARNISCHFEGER CONVEYOR 


ated backtiller. The Kicker boom and 
bucket reverses the usual action of the 
backfiller, pushing the dirt into the ditch 
from the same side on which the ma- 
chine is located, instead of pulling it in 
from the opposite side in the usual man- 
ner. The loaded bucket or scraper i 
pulled toward the end of the boom, away 
from the machine itself, instead of to- 
ward the machine. 


It is especially handy for backfilling 
ditches that are laid near the curb, where 
the spoil bank is thrown toward the cen- 
ter of the street, occupying the space 
usually occupied by the backfiller. The 
boom may be set at any desired vertical 
or horizontal angle by means of the boom 
winch which is furnished as a par: oi 


‘the Kicker attachment. 























4” PLANK 


A BAKER 





“KICKER” IN ACTION 
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Houston — Texas 


adopts 


Butler Vacuum Street Sweeper 





















‘ The Butler gets the fine dust as well as the 
heavy debris—something no other device will 
do. It will save its cost in a few months opera- 


tion. Sweeps the gutter without separate 
attachment. Does not use water. 

DUSTLESS ECONOMICAL SANITARY 
| Investigate—W rite 


| ™ BUTLER MANUFACTURING CO. 


MECHANICAL SWEEPING DEVICES 
General Office and Plant, 1810 E. 24th Street, Cleveland, Ohio 


DISTRIBUTORS: 
New York City Chicago San Francisco 
Dallas, Texas Charlotte, N. C. Birmingham, Ala. 


| 
| 
| Pittst urgh St. Louis, Mo. Los Angeles, Cal. 


Hous: on, Texas Atlanta, Ga. 
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The Kicker boom and bucket are in- 
stantly interchangeable with the standard 
boom and bucket, not more than 15 min- 
utes being required for the change. It 
is constructed of two channels, 16 feet 
long, on which runs a roller carriage to 
which is hinged the scraper which is 48 
inches long. Like the Standard Baker 
Backfiller, the Kicker is operated en- 
tirely by one man, and, according to the 
manufacturers, will backfill from 1,000 
to 1,500 feet of 2 x 6 foot ditch per 
day. 





BANNER STEEL POSTS FOR SIGNS 

The American Steel and Wire Co., 
Chicago, Ill., manufacture the Banner 
steel posts, which are made 
from a rolled section, repre- 
senting, it is claimed, an en- 
tirely new principle in post 
construction. They are built 
like a railroad rail, the head 
of the rail forming the back 
of the stem, and giving 
strength to resist strain in all 
directions. The posts are 
finished with a heavy coat of 
steel paint, baked on. Vari- 
ous lengths are available, 5 
to 8 feet being standard, but 
longer posts can be furnished. 
Signs are fastened by heavy 
wire staples, clinched by a 
special machine. The edges 
of the sides of the post face 
are fluted, which is claimed 
to prevent wind vibration. 
Banner posts are driven 
either by sledge, or by a 
special one-man post driver. 
An unusual anchor plate 
construction is claimed to 
afford a very solid anchor- 
age in the ground. These 
anchors which are adjustable for height, 
are riveted to the stem of the post. 





BANNER 
STEEL 
POST 





RUSSELL MOTOR PATROL 

The Russell Grader Mfg. Co., Min- 
neapolis, Minn., has announced the Rus- 
sel Motor Patrol No. 5, which is an 
adaptation of the Russell grader and 
the Cletrac tractor. The No. 5 is de- 
signed for all-around use. The stand- 
ard length of blade is 10 feet, but other 
lengths are furnished on order. The 
back of the blade is reinforced by two 
heavy angles; the circle supporting the 


RUSSELL MOTOR PATROL NO. 5 
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blade is 52 inches in diameter, insuring 
rigidity. The blade is raised and low- 
ered by a worm-gear, enclosed in a 
machined housing to protect it from the 
dust. Bronze bushings and collars are 
used on the worm shaft. Other fea- 
tures are lifting arm shafts of high 
carbon steel, keyed to both gear and 
lifting arms; provision for taking up 
wear in the worm and forward left-arm 
brackets; and ball and socket connection 
for lifting links. 

The center shift allows shifting the 
blade to either side of the frame. This 
shift is of the rack and pinion type, 
operated by worm and gear. Front 
wheels are 32x5 rubber tired, with Tim- 
ken bearings. 

The scarifier is independently ad- 
justable from the rear platform, and 
will work with the blade or independently 
as desired. The operator’s station is at 
the rear, giving full view of the work. 





HAISS HI-POWER CLAMSHELL. 

The George Haiss Manufacturing Co., 
New York, is introducing a small nar- 
row-bowl bucket of half-yard capacity 
to meet the need for an economical type 
for use with the popular Bear Cat, Uni- 
versal and other light cranes, for trench 
digging, and excavation in general. 
The rectangular shaped bowl is claimed 
to have one manifest advantage over a 
more or less square-bowl bucket of the 
same capacity. The digging power is 
directly proportioned to the length of the 
distance from the corner hinge to the 
center pivot. This new Haiss Bucket has 
the digging power of a big bucket, with 
the light weight and_ light-crane-size 
capacity of the half-yard bowl. 

The illustration shows this and other 
details of interest: notably, the heavy 
round-forged connecting rods, the bowl 
bracing and the  generous-diameter 
sheaves. It does not show one thing on 
which the manufacturer lays stress, and 
that is the concentration of weight in 
the lower sheave housing. This is 
pointed out as a particularly desirable 
thing, in that it does away with the 
need for counter weights. The claim is 
made that the mass weight of this 
Haiss bucket is so distributed that the 
jaws will open on any holding line and 
will dig its full bite in any ground that 
will yield at all to any other digging 
bucket. 
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DEFIANCE MOTOR TRUCKS, 
The Century Motor Truck Co., De- 


fiance, O., manufactures two sizes of 
motor trucks. The model FRT has a 
capacity of 1%4 to 2 tons, and is equip- 
ped with a 6-cylinder mono-block motor, 
with force feed lubrication, having a S. 
A. E. horsepower rating of 23.44, and an 
actual horsepower of 45. The wheels are 
of metal; the tires are 30 x 5 front and 
32 x 6 rear pneumatic. The bumper is 
integral with the frame. Standard equip- 
ment includes motometer, generator bat- 
tery, electric lighting and starting sys- 
tem, and spot and dash lights. The model 
EVT is a 2 to 2% ton truck, having a 
4-cylinder motor with force feed lubri- 
cation. and a 5-bearing crank shaft, four 
forward speeds and _ reverse, wood 
wheels, and solid tires. Electrical equip- 
ment is not furnished with this model. 
The chassis weight of the FRT is 3,400 
pounds, and of the EVT 4,100 pounds. 





AVERY POWER MAINTAINER 

The Avery Power Machinery Co., 
Peoria, Ill., has brought out a new 
model power road maintainer with 
straight reversible 12-foot blade and 
scarifier. This machine is designed and 
built for maintenance and light grading 
work, and is complete in itself with 
power plant and blade combined in one 
unit, and is under one man’s control. 
Its original design is claimed to make 
possible a number of specially desirable 
features for highway officials and con- 
tractors. Among these are a_ special 
blade location for heavy cutting or grad- 
ing work, the blade being placed diag- 
onally between the drive wheels, thus 
making the drivers and the heavy rear 
end of the machine absorb the side draft. 
For maintenance work the blade is eas- 
ily swung into position, ahead of the 
rear drivers, where it can be given any 
desired angularity for maintenance 


work. 
The blade 


is carried on a movable 
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Road Graders 

Road Drags =’ 

Road Oilints Machines 
Heating Kettles 

Rock Crushers 

Steam Road Rollers 
Tandem Rollers 

Motor Road Rollers 
Corrugated Culvert Pipe 
Gravel Screening Plants 
Car Unloaders 

Road Plows 

Rooter Plows 

Drag Scrapers 

Wheel Scrapers 

Dump Wagons 


Sand and Gravel Plants 
Street Sweepers 





Yood Roads MACHINERY 







- 
ANTONIO 


Roads Service 


O YOU, a buyer of road building equip- 

ment, it means something to have an ex- 
perienced man close at hand. And it means 
just as much to Good Roads to have such 
men interpret your needs to us. That is why 
we have patiently developed a field organiza- 
tion alive to the construction trends and 
placed them so that there is a Good Roads 
Representative near you. Boston, Atlanta, 
Portland—Good Roads service is within easy 
reach. Take advantage of it. 


THE GOOD ROADS MACHINERY CoO., Inc. 
KENNETT SQUARE, PA. 
Makers of the famous Good Roads Snow Plows 
Factories: Kennett Square, Pa., Marathon, N. Y. 


Watertown, Mass. . . 36 Pleasant St. Chicago, Ill. . . . 49th & Halsted Sts. 
Portland, Ore. . 3rd & Hawthorne Sts. Pittsburgh, Pa., . . 1523 Oliver Bldg. 
San Francisco, Cal. . . 26 Fremont St. Atlanta, Ga. . « « « 569 Whitehall St. 
Los Angeles, Cal. . 931 SantaFe Ave. New York,N.Y. . . . -« 50 Church St. 


Philadelphia, Pa., 2037 Commercial Trust Bldg. 
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turntable underneath the machine and 
pressure is applied to it at four points, 
thus preventing any frame distortion. 

Its location also makes possible a 
shorter wheel base than is customary 
and, as a result, this machine will turn 
readily in a 28-foot circle. 





AVERY ROAD MAINTAINER 





The power plant consists of a 4-cylin- 
der heavy duty Waukesha motor. All 
gears are enclosed and run in oil; full 
roller and ball bearing equipment is used, 
Alemite lubrication, and a Gascolator 
fuel strainer are other features of con- 
struction. Either solid rubber tires or 
steel wheel equipment can be furnished, 
as desired. 





UNITED STATES STANDARD (GAR- 
BAGE INCINERATOR 
The Pittsburgh-Des Moines Steel 
Co., Pittsburgh, Pa., manufactures the 
United States Standard garbage incin- 
erator. This is of the high tempera- 
ture type, a temperature of 2,000 de- 
grees being maintained in the combus- 
tion chambers, it is claimed. It con- 
sists of a drying hearth, a burning 
hearth, and combustion chambers, all 
being surrounded by an insulating lin- 
ing of Sil-o-Cel, an insulating brick. 
The upper floor of the building is the 
charging floor from which the garbage 
is fed into the furnace. A distinguish- 
ing feature is the patented sloping 
hearth, which, it is stated, provides 
maximum drying facilities for the gar- 
bage, since all hot gases and flames 
pass from the burning hearth directly 
over the wet garbage on the drying 
hearth. It is claimed that pre-heaters 
are umnecessary. A _ feature of this 
furnace is the full semi-circular arch, 
which is claimed to eliminate the pos- 
sibility of failure of the arch or the 
furnace walls. 


SECONDARY 






CONCRETE STOKING FLOOR 
PROVIDED WITH FLOOR ORAINAGE 


a —— 
“fon cane nc J 
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“—Y. §. STANDARD” GARBAGE INCINERATOR 
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JOINT POURING MACHINE 
The Heltzel Steel Form and Iron Co., 
Warren, O., has developed a rapid joint 
pouring machine, which, it is claimed, 
heats, pours, and sands in one operation. 
It is so constructed that the fire is be- 
tween the joint filler and sand compart- 
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running in the joint insures perfect 


alignment. The sanding compartment i 


recommended for use on grades to pre- 
vent the filler from flowing out but is 
A fire 
box is provided for any kind of fuel or 


not necessary except on grades. 


is equipped with oil burner when desired 








ments. The filler 
discharge pipe 
passes through 


the fire box main- 
taining a uniform 
heat and causing 
the discharge noz- 
zle to deposit the 




























filler at a uniform 
temperature. This 


HELTZEL JOINT POWER 








nozzle discharge is controlled by a LINK-BELT HEX-TOP GREASE CUPS 


needle valve. 

Inasmuch as the filler is heated at 
the time of pouring it penetrates clear 
to the bottom of the joint. A 90 per 
cent heating efficiency is claimed, and 
the machine also heats and drys the sand 
for pouring on grades. 

The flow of sand and filler is con- 
trolled by hand handles which are ad- 
justable as to height. No bridging is 
necessary and the broad tread wheels do 
not mar the concrete. <A _ pilot wheel 


sh 


The Link-Relt Co., Chicago, IIl., has 
just brought out a new “Hex-Top” mal- 
leable iron compression grease cup 
with alemite or Zerk fittings. It is 
claimed that the combination of com- 
pression grease cup and Alemite fit- 
ting is an improvement over either 
article used separately. These cups 
may be filled readily, even in relative- 
ly inaccessible places, by means of the 
grease gun, while if a grease gun is 


@ 





LINK-BELT HEX-TOP GREASE CUPS 


REMOVABLE FLOOR PANEL 10 PERMIT 
ACCESS TO FURNACE ARCH 







FLOOR SUPPORTED 
INDEPENDENT OF 
FURNACE WALL 
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2 Si-OCEL 
13° COMMON BRICK 









PATENTED LOoUVR 
60x CONTROL 











not at hand, and a bearing gets warm, 
a turn or so of the cup will take care 
of the emergency. 


ANDREWS SELF-LOADING AND 
ELEVATING PLANT 


The Andrews Manufacturing Co. 
Minneapolis, Minn., manufacturé 
self-loading and elevating cart which, tt 
is claimed, has unusual adaptability. !t 
will handle earth or snow, either into 
the cart itself, or by means of an : leva- 
tor, into a truck or to a waste pil. In 
earth work, the blade gathers up © fur- 
row of earth and lifts it, throug. the 
rolling action of the wheel into the cart, 
or into a conveyor. There are on!y tw 
moving parts—the wheels. The usual 
rate of loading is claimed to be 2 cubic 
yards per minute. When the pot 
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Installation for one 
of the largest gas 
companies in the 
middle west. 12 
plain end deLavaud 
pipe with Dresser 
type couplings. 


‘ao 


Cailadelp) 4: 1421 Chestnut St. 
> ‘cago: 122 So. Michigan Blvd. 
minghari: 1st Ave. & 20th St. 
East Ferry Street 
50 East 26th Street 





























United States Cast Iron Pipe 


SALES OFFICES 


Minneapolis: 6th St. & Hennepin Ave. 
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aunt, and Foundry Company 


San Francisco: 3rd & Market Sts 


Pittsburgh: 6th & Smithfield Sts. 
Dallas: Akard & Commerce Sts. General Offices: 


Kenese Ci: 13th & Locos Se Burlington. New Jersey 


_ The smooth exterior of deLavaud 
Cast Iron Pipe makes it ideal 
for use with special couplings 






use couplings of the Dresser type for 


I: has long been a standard practice to 
high pressure lines. 





For water or natural gas lines this joint 
may be equipped with regular rubber 
gaskets. For lines conveying manufactured 
gas, lead tipped gaskets are generally 


specified. 










Write for descriptive literature on 
special couplings for all purposes 
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ANDREWS SELF-LOADING CART 


be excavated is reached, the plow is 
dropped. When the cart is full, the 
plow is raised and the load hauled to the 
point of disposal. One man operates the 
equipment. The bottom dump doors of 
the cart are closed with a single swing 
of a lever. 

Each cart is provided with its own 
plow and operating mechanism, con- 
venient to the driver, and only a linch- 
pin is required to attach the cart to the 
_ tractor. 

Carts are made in all sizes to accom- 
modate any tractor. A specialty is the 
6-yard capacity earth léading carts for 
10-ton tractors. These carts are de- 
signed to work in tandem, with two in 
a train, delivering 12 cubic yards per 
round trip. Because the outfit is con- 
stantly in motion, a low yardage cost is 
obtained, it is claimed. 


RELAY AXLE-DRIVE MOTOR TRUCK. 
The Relay Motors Corporation, 
Wabash, Ind., manufactures a motor 
truck equipped with the relay drive, 
which, it is claimed, is an important for- 
ward step in transportation development. 
The main point of difference between the 
relay drive and the conventional type of 
drive is the method employed to roll the 
rear wheels along the road. In the 
Relay truck the drive is by internal pin- 
ions on a circular track on the interior 
of the wheel perimeter. The advantage 
claimed for this method is that the load, 
which is on a live axle, is moved away 
from the point where the wheel makes 
contact with the ground and_ thereby 
causes the wheel to move in a similar 
direction. This, it is claimed, eliminates 
slipping and spinning of the wheels and 
promotes smooth riding. Exceptional 
ability in negotiating mud, deep sand, and 
soft ground is claimed for this truck. 








INDUSTRIAL NOTES 





SPEEDER MACHINERY CORP, MOVES 

The Speeder Machinery Corporation 
has moved its factory and general offices 
from Fairfield, Ia., to Cedar Rapids, Ia. 
Speeder cranes and shovels are now be- 
ing built in a new brick and steel fac- 
tory with a capacity of one complete 
Speeder a day. 





CHLORINE APPARATUS FOR CHILI. 

Wallace & Tiernan Co., Inc., within 
the last few months have made several 
large export shipments of chlorine con- 
trol apparatus to Japan, India, Brazil, 
Argentine, Uruguay, Chile, etc. The 
largest of these is forty-four of the 
new Type MSP and MDP chlorinators 
for the Inspeccion de Agua Potables y 
Desagues of Chile. 





WESTINGHOUSE MOTORS FOR PHIL- 
ADELPHIA SUBWAY CARS, 


Driving motors, electrical controls, and 
other equipment for Philadelphia’s North 
Broad Street subway are being supplied 
by the Westinghouse Electric and Mfg. 
Co. Two 210 h.p. motors will be used 
in each car, giving a speed of 47 miles 
per hour. All conceivable safety control 
devices are included on these cars. Each 
car will be equipped with five ceiling fans. 
Provision is made for lighting of cars by 
storage batteries in case power is shut off. 
There are 614 miles of track on the 
North Broad Street subway. Expresses 
will make the round trip of 13 miles in 
32 minutes, while locals will require 42 
minutes. 





NEW DISTRIBUTORS FOR NOVO EN- 
GINE CO. 


The Novo Engine Co., Lansing, Mich., 
has appointed the 








Construction Equip- 
ment Co., Columbia, 
S. C., to serve 
South Carolina ; the 
San Antonio Ma- 
chine Supply Co., 
San, Antonio, Tex., 
with branches at 
Corpus Christi and 
Waco, to serve the 
south central part 
of Texas; and the 
H. E. Erickson Co., 
Inc., Minneapolis, 
Minn., to cover the 
north central terri- 


RELAY AXLE-DRIVE MOTOR TRUCK tory. 








CELITEK PRODUCTS COMPANY. 

Recent appointments to the engineer- 
ing staff of the concrete department of 
the Celite Products Co., are Clyde E. 
Beckett, formerly with L. E. Myers 
Company of Chicago, and George S. 
Holland, formerly of the engineering de- 
partment of Des Moines, Ia. 





HARNISCHFEGER SALES CORPORA- 
TION, 


George W. Gimlich has been ap- 
pointed manager of the branch at Dallas, 
Tex., of the Harnischfeger Sales Cor- 
poration, succeeding Daniel J. Murphy, 
who will open an office for the company 
at Baltimore. 





MOHAWK ASPHALT HEATER CO. 

R. E. Piper, 1522 Broad St., Rich- 
mond, Va. has been appointed authorized 
distributor for Mohawk Oil Burner 
Equipment and for the Hotstuf Ashphalt 
Heater. 





TOPPING MACHINERY CO. MOVES. 

The Charles T. Topping Machinery 
Co., Dayton, O., manufacturer of the 
Topping Pony Ditcher, has removed its 
general offices from the plant of the 
Smith Gas Engineering Co., Dayton, O., 
to the U. B. Building, Dayton, O. Several 
improvements in the design of the Pony- 
Ditcher are alsc announced. 





R. H. BEAUMONT CO. TAKES OVEK 
AMERICAN MFG. & ENGRG. CO. 


R. H. Beaumont Co., Philadelphia, 
Pa., has taken over the business of the 
American Mfg. & Eng. Co., of Kala- 
mazoo, Mich., and products formerly 
manufactured by this company, includ- 
ing the American slack line cableway 
excavator, will now be manufactured by 
the R. H. Beaumont Co. S. O. Naf- 
ziger, president. of the American Mfg. 
& Eng. Co., will be associated with R. H. 
Beaumont Co. 

The addition of the American slack 
line cableway excavator to the Beaumont 
line, which already includes the Beau- 
mont LeClair cable drag scraper, com- 
pletes a full line of equipment for the 
elevating and storing of sand, gravel, 
stone and kindred materials. 





THEW SHOVEL CO. APPOINTS EX- 
PORT MANAGER. 


The Thew Shovel Co., Lorain, O., has 
appointed Paul Malenchini as manager 
of its export department with headquar- 
ters at the general offices at Lorain, O. 





SPRAGUE HOISTS. 

The entire Sprague portable hoist busi- 
ness of the General Electric Company 
was taken over April lst by the Shepard 
Electric Crane & Hoist Company of 
Montour Falls, N. Y., which has estab- 
lished for this purpose a division known 
as the Sprague Hoist Division of thie 
Shepard Electric Crane & Hoist Com- 
pany, with offices at 30 Church Street, 
New York City. N. A. Hall, of the 
General Electric Company, will «ake 
charge of the new Shepard division, : ‘ter 
14 years of service with General Ele. 'ric. 
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Prevent All This Costly Labor, 


The Definite Measurable Savings You Make 






with the @B)Method of Curing Concrete Roads 


“Cheaper Than Dirt” is a slang expression, 
of course, but when applied to the “R-B” 
method of curing concrete it becomes a 
literal fact and good English—because it 
costs you considerably less than the old 
earth or straw method. Here is what “R-B” 
method will do for you: 

l. Prevents Storage Cost. “R-B” 
Silicate is shipped you in steel drums, which 
can be hauled direct from the freight car 
and spaced on job according to needs. 


2. Cuts Cost of Application to a Minimum. 
One man can apply “R-B” to all the con- 
crete laid in one day by your mixing 
machine. 


grade of 


3. Eliminates Covering, Sprinkling and 
Cleaning of Road. That means fewer men, 
lower pay roll and less labor trouble. 


4. Permits Maximum Operation. No 
sprinkling is necessary with the “R-B” 
method of curing concrete; therefore, 
where water supply is limited, all the avail- 
able water can be employed for mixing 
purposes. 


5. Cuts Pumping Cost in Half. When earth 
or straw are used for curing it is necessary 
to have double the size of pump, or two 
smaller pumps to furnish sufficient water 
for both sprinkling and mixing. This means 
a larger outlay for you in money and fuel. 


6. Pipe Lines Can Be Removed When Con- 
crete is Laid. When you have several miles 
of concrete road to lay, your investment in 
pipe is high. The sooner you can take up 
the pipe and move it with the mixer, the 
less capital you have to invest in pipe. 


All these and many more savings are covered fully in our “R-B” Booklet, which we gill 
gladly send you upon request. 


The Grasselli Chemical Company 


Established 1839 Cleveland 


New York Office and Export Office: 347 Madison Avenue, Corner 45th Street 


Albany Charlotte, N. C. 
Birmingham Chicago | 
Boston Cine:nnati 


Brooklyn Detroit 


Milwaukee Philadelphia 
New Haven Pittsburgh 
New Orleans St. Louis 
Paterson St. Paul 
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The Shepard Company will furnish 
spare parts for obsolete types of Sprague 
hoists as well as for the current line. The 
General Electric Company will continue 
to manufacture the parts for motors 
which have been used on Sprague hoists, 
and parts for controllers and brakes, but 
. this business will be handled commer- 
cially by the Shepard Company. 





CELITE AND WORKABILITY OF CON- 
CRETE. 

In tests conducted by Messrs. Pearson 
and Hitchcock at the U. S. Bureau of 
standards, the workability of Celite con- 
crete was found to be from 50 per cent 
to 100 per cent greater than that of 
plain concrete; these determinations be- 
ing made by means of a special work- 
ability machine designed at the Bureau. 

This increased workability is reflected 
in lower labor costs in the field. On 
large projects the number of men re- 
quired to handle the concrete from the 
mixer until it is finally in its place in 
the forms can be reduced considerably. 
On smaller jobs where a reduction in 
the force is not advisable, the placing can 
be accomplished in a much more satis- 
factory manner with greatly reduced ef- 
fort. An eastern manufacturer of con- 
crete block used three men to work the 
concrete into the forms and it was neces- 
sary to actually spade each block before 
using Celite. With Celite only two men 
are needed and much better blocks are 
being produced. The third man is used 
to speed up an earlier stage of the op- 
eration and the result has been an in- 
creased capacity of approximately 6 per 
cent. 





WHITE BUSINESS INCREASES 

March deliveries of White trucks were 
74.5 per cent greater than February 
sales and exceeded those of any month 
since September, 1926. March sales 
were also correspondingly increased. 

The White company is now deliver- 
ing to various municipal departments of 
the city of New York 126 trucks, which 
will increase the number of White trucks 
owned by the City of New York to 
1,072 units. Included in those being de- 
livered are 52 heavy and 4 light trucks 
for street cleaning work in Queens; 50 
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heavy trucks for street cleaning in Man- 
hattan, Brooklyn and Bronx; 7 light 
trucks for ambulance work; 8 heavy 
trucks for street work in Manhattan and 
Bronx, and one heavy truck for oil dis- 
tribution work. 


0. K. CLUTCH AND MACHINERY CO. 

C. W. Ferguson, formerly advertising 
manager of the Speeder Machinery Corp., 
Cedar Rapids, Ia., has been appointed 
sales manager of the O.K. Clutch and 
Machinery Co., Columbia, Pa. A num- 
ber of new distributors will be ap- 
pointed in the near future, and the com- 
pany plans to add several new items to 
its line. 








BOOK REVIEWS 


Water Purification Plinis and Their 
Operation. By Milton F. Stein. John 
Wiley & Sons, Inc. 3rd edition. 105 il- 
lustrations. 312 pp. $3. 

The third edition of this book differs 
from the second edition principally in that 
there are added in the form of appen- 
dices, data on the interpretation of bacte- 
riological tests, the colloidal theory in 
water purification and hydrogen-ion con- 
centration. Various parts of the book 
have been rewritten and brought up to 
date. 

Primarily this book is intended to be 
a manual for filter plant operators, but 
it also contains informations regarding 
the general field of water purification, 
including data on the impurities often 
found in water, physical, chemical and 
bacteriological tests, and the interpreta- 
tion of tests. 

Waterworks Handbook. Flinn, Wes- 
ton, and Bogert. 3rd Edition. McGraw- 
Hill Book Co. 338 ills., 871 pages. 

In the ten years since the Waterworks 
Handbook first appeared, it has become 
so well known that it requires only a 
brief mention. The third edition has 
been brought up to date; parts of the 
old text have been rewritten, and other 
parts rearranged. As stated in the pref- 
ace, the book gives a usable compilation 
of information to all engaged in the 
waterworks field. It is intended for 
those comparatively skilled in the field 
rather than for the beginner. 
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The sections and space devoted to each 
are as follows: Sources of Supply, 80 
pages ; Collection, 188 pages ; Transporta- 
tion and Delivery, 112 pages; Distrib:- 
tion, 202 pages; Character and Treatmeitt, 
164 pages; Hydraulics and Materia's, 
90 pages. 





Military Sanitation. The Army Meidi- 
cal Bulletin No. 15. The Medical Ficid 
Service School, Carlisle Barracks, Pa. 47 
Illustrations; 246 pages. 

This is probably the best practical text 
book on field sanitation and public health 
engineering now available. It should be 
of value to many engineers, especially 
those engaged in health work, or in 
charge of labor camps on reservoir, tunnel 
or other work requiring the use of large 
forces of men. 

Water supply is covered rather briefly, 
most of the space being devoted to field 
water supply. The data on emergency 
treatment, disinfection and testing are 
valuable. The chapter on foods, covering 
the subjects of rations, food conservation, 
food poisoning, and forms for inspection 
of messes, should prove of particular 
value to those engaged in the lines of 
work mentioned above. 

Few realize that one of the greatest 
factors in the prevention of spread of 
the respiratory diseases is such a simple 
matter as the provision of ventilation and 
floor space, yet British medical officers 
found during the world war that an in- 
crease in floor and air space effected a 
greater reduction in meningitis than any 
other factor. The control of intestinal 
diseases is largely accomplished through 
sewage disposal, water purification and 
fly control. The control of mosquitoes, 
perhaps the most important insect car- 
riers of disease, is also an engineering 
problem. Practical data are given on 
control of insects, including fleas, lice, 
bedbugs, rats, ticks, flies and roaches. 


The chapter on disposal of wastes has 
reference mainly to military conditions. 
An excellent small incinerator is_ illus- 
trated, and some good advice given re- 
garding garbage collection and disposal. 
Camp sanitation and the location of camp 
sites are covered in a direct and instruc- 
tive manner. 
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Taping on high voltage leads on the pri- 
mary side of three phase transformer. 


A Small Part of the Cost 


A BIG PART 


in the Performancem 


Firestone Friction Tape, an item of small cost plays a vital part in the 
efficient operation of expensive electrical apparatus. It surpasses 
Government specifications and those of the American Society for Test- 
ing Materials. High dielectric properties. Exceptional tensile strength. 
Adhesive rubber compound virtually impervious to weather and 
temperature conditions. For prices and specifications write the Home 
Office at Akron, Ohio, or the nearest Branch. 


Firestone 


Friction Tape 
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FRUEHAUF TRAILERS. 


The Fruehauf Trailer Co., Detroit, 
Mich, manufactures drop-irame, rear 
dump and other types of trailers. The 


rear-dump is especially recommended for 
collecting garbage, ashes and other mu- 
nicipal wastes. It is rugged but light in 
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SOLAR SELF-CLOSING RECEPTACLES. 


The Solar-Sturges Mig. Co., Melrose 
Park, Il!., manufacture the Solar self- 
closing receptacles for waste and rub- 
bish. There are‘ nine sizes of these, 


ranging in height from 6 to 3634 inches, 
and in capacity from 2 gallons to 65 gal- 











FRUEHAUF 





REAR—DUMP TRAILER 








weight and can be pulled by one horse 
when loaded. A circle steer permits it 
to turn at a right angle. One man can 
dump the load, tripping a lever and giv- 
ing the body a slight push. The capacity 
is 4 to 6 yards, as desired. The wheel 
base is short, making for easy hauling. 
It has Timken roller bearings and Alem- 
ite lubrication. 





GRUSS AIR SPRINGS. 

The Cleveland Pneumatic Tool Co., 
Cleveland, O., manufactures Gruss air 
springs for trucks, buses, and passenger 
cars. It is claimed that by their use six 
distinct advantages are obtained: A re- 
duction in repair bills; a saving in lost 
time, due to fewer repairs and less main- 
tenance ; prevention of upward throw and 
side sway; less cost in operation; in- 
creased average speed, due to better 
roadability of trucks, cars, or buses 
equipped with Gruss springs; and a 
longer life. 

There are two main units, one the 
outside housing, the other the inside slid- 
ing unit. The former fastens to the 
frame, the latter to the spring. The 
upper air chamber is filled with com- 
pressed air through the air valve, thus 
suspending the vehicle on a cushion of 
air, which, it is claimed, absorbs all 
shocks and vibration. A recoil chamber 
prevents rebound and smoothes out the 
shock due to road obstructions. 





ions. Paper bags, burlap bags, white 
duck bags or galvanized cans may be 
used for containers. As a rule, the 
smaller cans use the paper bags, while 
the medium size are provided with gal- 
vanized cans, and the larger size with 
burlap bags. Solar receptacles are built 
of steel, have but one moving part, and 
are claimed to be proof against fire, ver- 
min and odor. 





JAK-TUNG TRUCKS. 

Howe Chain Co., Muskegon, 
Mich., manufactures a small 3-wheel 
truck, which consists of a _ platform 
equipped with two malleable iron wheels 
at the rear and a malleable iron draw 
bar in the front. The jack tongue, with 
wheel, hooks into the draw bar leg and, 
by a downward thrust of the handle, the 
load is raised, and may he hauled any- 
where. Jak-Tung trucks are built in 17 
different sizes and in 3 models, with 
either steel or hardwood platforms or 
trays, and have a capacity up to 3 tons. 


The 





STROUD ELEVATING GRADERS. 

J. O. Adams & Co., Indianapolis, Ind., 
is sales agent for the Stroud Elevating 
graders, which are furnished in three dif- 
ferent sizes or models. The “Stroud Se- 
nior,” which has a 36-inch belt and 
weighs 9,975 pounds, is the size most 
used; the “Master” carries a 36-inch belt 


STROUD ELEVATING GRADER 





Vor. 58, Ne. 


and weighs 11,682 pounds; the “Heavy 
Duty” has a 42-inch belt and weighs 


11,790 pounds. These models are regu- 
larly equipped with carriers 16 feet long, 
but extensions can be furnished to in- 
crease their iength up to 21 feet. 

In wagon loading work, Stroud ele- 











vating graders will deliver an average of 
1,000 cubic yards per 10-hour day; in 
straight casting work, as on embank- 
ments, where the grader is kept running 
continuously without loss of time for 
wagon stops, 1,500 cubic yards or more 
may be handled. 

Like all elevating graders, the Stroud 
plows a furrow of dirt which is turned 
over on an endless conveyor. The con- 
veyor carries the dirt up to the end of 
the carrier and deposits it onto a road- 
way or embankment, or into a wagon 
for dumping elsewhere. Stroud graders, 
it is stated, differ from others principally 
in the strength of design, which is the 
result of many years of experience. 





NEW ENGLAND SIDEWALK PLOW 

The New England Structural Products 
Co., E'verett, Mass., manufactures a 
plow for cleaning snow from sidewalks. 
When mounted on a new narrow-model 
Trackson Full Crawler (the Trackson 
Co., Milwaukee, Wis.), which is narrow 
enough to permit the outfit to go be- 
tween terraces on one side and trees and 
posts on the other, it can go through 
drifts three feet high. It is equipped 
with snow grouters for extra traction. 

The unit can be operated over curbs as 
high as 10 inches, and can travel at 
7 miles an. hour, pushing the snow to 
the gutter side only. 
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TRACKSON-FORDSON AND NEW ENGLAND 


SIDEWALK PLOW 
















